♦♦ ♦ * ♦♦s/ 



SjLj ^ISJI 



i$J^ 3 4-Ldu 

♦♦ 

(lwJ-HJ o-JJ j ) 












f -N 

V_/ 


4^ftluuAj c 4 ajj*J 1 4jvffll 4n^ll f IjjI Jojujj ^ 4ju<aljla 4aoi uti£)l lift 
^obull 4 Kjft SjIc- 1 jUal qauZ 4jJ2u<ula11 (—juuJI £C^»1^jj ujljjiLa laSIjj 

4_s*Jii ^IgJJl (j^liLll ba^lj^lll S jLa UJa l-iUSJI lift cJ^l 

. 4_uXaJl 4 <^$11 

tlfrL uL allj 4^8 /aiuII 4f'Li^dli ,_gjj£il 4jAftSfl <-jIj£J 1 lift ^jl 

£A<. s*xa1\ ^i ia^aaSn (>j c-A^aSfi ^i j$*Ai <y* 4 j>$ uU j 

. iilli Sjj^uaJl Cibajjl lal£ 4 JI 4 VI f UacJ 
— ylLaVl 4 j4a ^_yi — 4j^la-4 UjUyjiajj (j^jbuj qm jj^il cljftaJl La£ 

.lJjIaaJI fjj&jlj ljLj^IxaII 
ijQbJi) f^Ujil l^ijluflj ^311 SUIxaII jA ciixj 0 ! vtasll lift JaL U£ 

jjIjj ( _ 5 oll 4_Lugj^]l 4 juui lajSJIj £xl^l 4ift] l^laj cf Ij-uJl ( jl£> 4oUa]l flL^Mj 

. S JjJaJI 4-lujAI^JI c-JUitil 

Ijk iaj^Ull ^1^1 luA buialjla li^-x CiA^k j£ 0^1 cjl fbiJl ^k ( jOaj1 

4j$jjj 4Jauij t 4 ajj*J 1 4xUb ljjjLaII (_ g A$jjp^*>llj ^iall l_)U£JI 

. (jlall (juA -llC’ <jj£j Ol JaI 4oj1^oI1 ^Iui&SH 4oUa] 4 _ixj£>1jjjj 


,Vj> aM iaC- uL>yj 




jjSn lAa\ 

♦♦ ♦♦ 








/ \ 

JaUuajVlj 

< J 


: jalxgajV]^ .luiit LAjjau^l 

JjjjSj ^ J^4j t CjjIj <^ajC- ^sIa jj jtilwu 4^ 6%^ 

. AjtJaLa J£j JSj^j jaj (j& £)/*^;^ >> * A j' &IajV1 ^ £jj1ui£U1a 



.^jlaJl (JJ^\ dbu! (jlS |3] Jsjxmj Au 4Jla. <_u^iai!l £)L JjSu 

^jlSl dLaul <jl£ 13] ia^uu ialxJajl 4Jla. Jj^j 



.JlhJI 

: JjJaJ (2 

«» O'" ♦ *» ** T* 

i^-iiC' jjUai 'j w "^ 

A jjj^ jl Ao^IaUH 

. gjallJI Aijjla 



(jjjt-a (jj2 u±a Jj£> ^JaLa f l^b ^jAj 
JIjjIuuI £a tjutJfy] f^aJL laiHaJj 

^2* N AJjIa SjSj 0*/ift 

. oj!jj ^ </ (jh> 

: (jjljlSI 4 JjIjla l_u£jj 

fJ = o->-p + n = o 

-> JV - +P 





3 






















: ^feUjl AtoVI (3 

OjLjuj — ^laaia jLuu ajaJI ^JaA aII A^Lutai) S^j N Aal^t.^) £ajja <jl 

ji ijjj* AaJfr ^jilaa — A^Lubftil A^ualL Aaiil^]| AitaS ijj^ 


a = 


JV 


: Lujj t<!r JaU]| 



. ^^alalall :N : Aua 
t^alalaJI :a 


:j«util <±^4 

sift (j^j CjLu& ujljLa^l c g^j Cahlg^Vl jIja!) (j^lja. jj^I! 

. ji* 

l^aljgirf A l^laj cAa^ftl <jA < _ 5 £jj11w J^a. jaati lLl^j lVj£M J& AuJI Aj^j jjjsu 

. 3 J tall AaSajlL laII ^Uuu di3$JI <jjAj ^ij 

Ifl*' ■■ A J^ulj ^jAi ja£a Jjau Aual^ ^Itai .luJ) Aj^al ^5 

. UdJi wJ .JiaJlaj 



AlUaluiVlj N lAi) Sj3 iyaluxA A iuaj J^uuj t ^Uaaala lJj))2a Ljja-a tAg^. Jjalaa 


: ^ujjj Ig jlfr galajil (j^j libUajjj cAL Ala^LaJt 


£ = — Aaa*all) AlUfla*«¥l; jja-a _J& 

L 0 *** w 

: SAhIh 1 ' JJ^a J* 



























Aijj^il ^ AjIc- ^J| jLuu Jl) IaI£ £ ojJulIf :OA fpJl / f £ 


iSLj\\ £ja ^e^il (jl& ‘Llujajaa AJUalui) JJalyug L_uualll Jjla jJlL :AB ^ 

. (JvLimJI ji (—jLiuuVt JI^aj 1.1& jAuij ‘ Jl^AVI (jjii 

^JUaluil <^S $ jLji! 3) t AilUl S.l$e JIa-aj BC £>ail ^ejj 

‘ 4j2jM ji ^ (7 r jLAiVI J^aI .lie- fjaJI !3& ^jt uuJaAi ) 

. ^laLai) A^Lula JSjj 

L-LLuallt AiUaluit J^Ijjj AlaAii) d3& Jjuj t^afac-SM 0 ^ C AJalill ^ 

• JI^aVI (jAfllij £>a 

. AxLiil jluiSii jaijia D ALiiil U 

: 4^ A $3^(5 

qjjj Ai^ail (jh jjjU Cjaj t-LuiaS djiui (ji A-uuil Aj^j uiu 

c-llaL ^ill (jjiiii) L-iuiA £ ^yj^uii djJiuifj (j ^uji jI^aVI <jjj a^ u-v Aijie j$a.j 

: ts'^b 4j* tp] 

<T = E. £ 


{ ’ } 


















. ^3-buiiJ' :£ 

.AJ^jlLulaI) ojLaII Pjjj ^jIiujj i J^U-4 jj AJjja]| JaUla : E 

AJl^SI o 1ft < laUuajVI AJIa ^ jj tiljA (jjjlii <jL jjJiu <jl JaLaII <ja 

. AJUaluiVl AjtlaUI q^lSu uJaj 
: £)l Hale- | j] La AjtlaS (j/iVih jl AJUaluil laIuia. <iljA AJauiljj £JLa j 


jV At 

<7 =£ = — 
5 L 


A T jV i 

A L = — 

£.5 


♦ ** 


: 4-a$IjLa 3I Ja>A^6 

JjA^a ‘-jaj AJlfl 4 A^jIIaJI JajJii lgj£ jfljjj (jl uaj CjLaIaJI (jS Laj 

. >->* cr^' Aja^UM 

J^aV) £-a CTjnn.v ^ISl jJaaJI ^IsIaII Jju 

: (2)1 £a AShilj <T Aj 


^wuu: — ® 


: Aj^j ^IC’ JiAj A^jIIa]) JajJj ljVLaxIujI <j| ; ^^»^La 
j N AijxA Jl^i ( _^i JaUJI A_ajILa <ja ASUiL ■ 


.S gjaiAil 

. N Jaajj (jl A_1 £aj jit S ^JaLAil (_>Luia. 

. S A \ A ^" l J (jl (jLAJ N <_iLaA. 


: JIjaaII AjljjL l-luia. iAJLiwiI Aa^Ia^I j llftj 

JV, 


'TJW7JC 


0 


max ^ _ — 


) < <7 


s 









jLaj 


: J At 

F = 5 tfJVUjbi* 1& SjS f 0 = 2.00ml4ijla JPfcill <> • 

:<jl diAk- !i] 

a = 100N/mm 2 : jVjaU Aj Jlfatf I - 

F - 2 X 10 5 N/mm 2 : A4j>^ 

d jJafl ljLu^ • 

AI 4JUs1ujVI <-jLua • 


: AaJI 


(F= N): la^ <> <Jju : i&\J\ J& 

N N 5000 

a — — < a ^ A > — A > --> A > 5Gmm z 

A a 100 

Z f 

A = —— -> d = — = 7. 98mm: S>jU1 a^Iula >kjj 

4 \J 7T ' 


d=8mm 




N. L 5000 X2000 

^ ^ _ 

F. j4 ^ 2 X 10 5 X 50 


: AiUaluiVl ljIua • 
1mm 


AxfiJj LlLaxL-u) AaajiJ ^ a!\ ^ A a j■ ■■ a AjjJjlaJ) dXa&Vt ‘ 


• O^J 

AajA (—Lut^j t P = 0*41 KN *jm 1 \ JSj <jl£ |j] a 

n b j Na 



A 

B 

1 



3.5 m , 

4.00m , 

0.5 m 
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: 


: US cfciLaJI 4 j$a2Ij p SjaJI Jj1«j £) • 


N A . 


■ N b 


A 

B 

1 


1 

I P= 0.41KN 


.5m , 4.00m ,0.5m 


: £la S^aUla A t A-vtt ^jj Laj 

N a = N b = -= 0.205 KN 
2 

d 1ft : Aa 

4_LmlHj ^jj*2| Ci^SiXA 4jl2£j 0 jHUI 

• B 4 A t4! 


d 




I-I 



: CailiiH i>?>aa]l 4 - 
P = 5000N aJjai JaIuij <Ul t aUU 

: IVjiil (jA £$Ju aa ^Axa Aixutljj 

a = 25 N/mm 2 a j 
E = 2x 10 5 N/mm 2 J^bu» j 


? AjAm ( _jA La j ?AB Jj^SI 4_2] (jiajjuj Afr-ail La • 
. P AB d JM vLa • 

= 2m : 42jJa L ale- JjaJI 42Ualu2 jl^La <_ilu^ • 



: ,bJI 

: Jj^SI 42 (jiajsuj ^lil 4^a2l • 


: 4£^ £C- Sjbc- jft 



= 0 -> +JV — P = 0 


-> N = P = +5000JV 


: LL4] 
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Af _ A 1 N n.d 2 

— < a -> — > — ^ A > — ->- 

A JV <r <r 4 


JV 


—> d ^ 


d = 16mm 



= 15.96 mm 


Al = 


JV.Z, 


5000 X 2000 


E.A 2 Xl0 5 X 200.96 


:ikU 

: J*aJl MJUaluil • 

025mm 


A = 


n.d 1 


— 200. 96 mm 2 



: 4- 

Js> Ajjaj 

‘Lq 4jjJa 

cjg&\k S 0 =150mm 2 4jdala 
: JjlL&il ^LJI 


So 


La. 




? d4& ^uil La • 

£ e AjiutUI AJUaluiVlj o e ^ Jl^.) : • 

E : 4Jjja5I J^Lla l_lu^1 • 

£ r 4 u<inM <UUalu<Vlj O r jLaJuVI Jl^j ^ WiaM <^>a £jVu u\ • 

* ^mo* 4 j^ 2H o 4A ^ 4l^a]| SjaJI gJulm) • 


: JaJt 


iaxuuij XuJi 4 jjaj : 4jjaj]! 


{ ' } 






















: • 

<j e = 240 MPa :i£ i> 

£ e = 1.2 X 10" 3 

: -laJ "djA" £>jj& J^kb i^jkJI 4ijjdl <J-»lx4 • 

CT e = £\ £ e ->£ = — = 2.10 5 AfPa 

:jj3ljdt djdullj jlutSuV) • 

a r = 40QMPa :£>Aj <> 

£ r = 200 X 10“ 3 

:4_Laj tjLgJVl jI^aV AJsiljdl ^A SjUl Sjill • 

F 

A j-|| 3 Y 

oy =--» F niax = <r r . S 0 = 400 X 150 = 60000N 

So 


60KN 






/ \ 

ku *ui\ 

V_ ) 


: L jgjji j-gjjxj ( 1 

£ji±uu* JiS> Aj-Jj^ jjSj Ajjja^aJI o' ( (jfi 4& 

^lluiiS 4 _luiLuij Alljia £)j& (ijjakj AjAjli. djS lift JlJlal ^Ic- CjjjI |jj Lai 

.(j^s Sjii ^ui^Jt old 

_ 


T 



A 

m 



AulaC. Ailal A-aj^laH CpL^jilj uSull uUla&j pLJad p<ad ujljlafr Jlaj 

.<jAfli! ,j^l Vi 4_alajV 



; ^VmlAall jI&aVI (2 

( T ) uijaJL -^lalsdl J^L Ltful 

. 0»uiLa«aJl j1^aVI:Ajauu l^C- jjjaII AaLula]) Iajaa&a O^iil ^IC’ JjUaj 

: AjbUJL c-luaj j r tijaJU ^LaaJI Jajj 

T 

T — — 

s 


N/cm 2 : ^uiUaII jI^VI S^j 















































: Aa$ 11 LaH Ja>ui (4 

:_j Ajhj Sjii A^jlLa i£Ull 

.^y>aJt Sj3>JI AauiIaaJI Ciblg^VI <-jIua — 

. Aj Jl^Vb u aJi&Vl ^^ujlAAil jI^aVI AjjliLa — 

: Jlau bj 4 Jj11aJI L>A JILL - 

rmax — t 


: rmax 

. Aj ^jAuLail IT 

: <4gA <*i»j13 (5 

• (Ax) ASLulaj aLulaII (jt Jjuj ( T ) (jal Afrai £jjaa j t AaaAa dJSlj LLjAI AjI <j*ajij 
^ " b 2 "j ' a 2 J) bj " j " a 1 ":<$&&!] c 1 ) 2 S(T).*aJ 1 Jfc 






a ai 

b hi 






Ax r 


T 





F 


: JIjSJI 



{ n } 














































t AjjI) jl 4 j$B : ( y ) : 

cjU^uu j o-aiil SjS £jj Ajki Ajfcte- Jjaj - 4-L*^ JjA* J!i - ljjUjM Cjjflai 4j 

• U^l Ajj)j j (j-aill CjUI^a) o& clA' b^P-i 3 ‘U^' 
: ^Aj AilaJ tiljA ^4<uu Aibladl o 1ft 

t — G.y 

: SjIaII Jjjljuj jAj t J^U-a : G 


-N/cm 2 -( G ) J-aU-ai) 

$jU]| 

4 10 x 8 

4 10.4,8 <p| 4 10.4,5 

4 10.3,2 (PI 4 10 .2,7 








; djla i .Wig 



qJqja jA Ia£ ( ^>jj AJajj^AJI Aj^j]| jjiu 

. F= 30 KN : a!±a1\ SjSil 

jl^ aVI t**i a\& 1 j) • 

jiai uui&l lOOMpa ^jLujj Aj 

j^ajxSI Ja*j ( _ ? la. ui^LLa]! 

? ouL 


: JaJt 

:uiwi11a]| ( _ y c^>jil jLa# 

( c-d ) j ( a-b <> J£ jp> jjjj ( F ) SjaII £) 

S =2A ^jluu Iaa a^LaaII 

: (j»a A£Uil (_i&j A-ajliLaJl Jaj^i ^JjAauij 


T = -< T 

2 A 


A > 


A^^IjIaJI oife Jakj 


2t 
30.10 3 

4 >- 

2.100 

4 > 150 mm 2 




A — 7tR 2 — 71 .— -» D L — 


D‘ 


2 _ 


4 A 


n 


D 


AA 


4.150 


v 


3.14 


— 13.80 nun 
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D= 14 mm 



? ji A U faa i' fjl jl ^ V^l (_lrUlAl i F— 50 KN (jl |j| • 

?y 0^1 AjjI) L r lu ' tA ' G=3.10 4 N/mm 2 <J -uiaj3LSI AjjjaJI J^Lla |j] • 


: JaJt 


: flxl : <jjoiUa}| Jtg^M • 


T F 

T = — = — 

s s 

F= 50kN=50.10 3 N 


s — n. r 2 — 7i. IQ 2 = 314 mm 2 


50000 


= 159.24 N/mm 2 


314 

t = G.y^Y= T - • 

r 159.24 

y — — — -— = 0.0053flad 

r G 3.10 4 

: djjljji uj jaU' ^ 

? £)a ‘jai£] (F) SjUI <Lajfl ^Jb La • 



: 

((|))=25 mm :unJaall Jak - 

: 4j ^jauia!] (j-ifllSl jI^a) — 





















































r = 800Mpa 


: 


2A uiiuaiil ■■ a (jail j ‘ -uJaiil )AA j^joS ^jj • 

: ( v r L La£ A-ajlLail Jaj^i Ajfclfr <_u£j tillj ^ic. f Ujj 

r f 



: <LajUL*lt Jaj^i (JjSaj ^311 Sjjiit Aa^jIaJI &AA Jslj 


F < 24t 

=3,14.12,5 2 =491 mm 2 A = n.r 2 : dua. 

491.800=785600N=785 6 KN2AT = 2. 

F < 785.6 kN : £)j£j A-ajIL^I Lj2i JjSaj jls AJtej 

. A affll s AA JjIajj 

: 4- 




e = 6mm 


F= 5.10 3 DaN: <>u 


0 



: JaJI 

: JaULuaiVI aI^aI uluOk • 


(7 = — = - 
5 5 


5 = jr.r 2 = 3,14.10 2 = 314jwm 2 
























F = 5. 10 3 DaN = 5.10 4 JV 
a = 159.2 M/titm 2 = 159.24Mpa : <Uy 

: (j-aiS! uluOk • 

: J Jm^U 4JL»JI sife ^ 


A = 2jrr. e = 2 tt. 6.10 = 376.8mm 2 
T F 5.10 4 

t = - = - =-= 132.70N/mm 2 = 132.70Mpa 

A A 376.8 ' F 


{ 17 } 







/-\ 

_ ) 


: ^Uajji lJLjxj ^I 

l^-iaxjj Alcala]' A AjSl* “(jULx&l! (ja A&jaya (jp> SjL^ j& ujluliLa JLui ^£> ^Uail) 
. 1 a-vM-. a t<wuA A&j ** al\ (jh ,jj£j duau J^xJL ^auH .la 111 Jj£> (jlaxjll 

ji ( 4 jJj 4^ (jj£j J£ ( _ 5 Aj uuHHa IgJjj LuS — SjIc- — jLiu (jUuaiH A&ja^a 

LjlfLiu) 4l®la. j^aluxS j| Aufrlw^iH tulflijil ftafr JaxJ Lilt J^jlLuuj (Luix 





: 4 yt**M 4-alajSU A ijjfojl t >a'$iLll ( 2 
.41a^_a 4Jj£ till i Igul (j^ajij 4 ojVi <*a ai -jlj^ati • 

. 6 J&& lg_La si^ljll ^auj <i£L^j (jC ojLC' ^jlxuaSil oJA f UHI 4 Ja&j • 


1 -llLjS J& ,jli) ^UlL j liu Laud (jULa^il Aujljll tiilS^pJI ^ioj V 44x11 d4& • 

.i>44xl) ^jIum 4l& 4ujikj (jl^jill £ulaluu 
.44x11 (Jfr AjLIxa *Uxill (Jfr jjjj ^1 AuxjUJI Jj£>ll (jl • 


<iilij c" (jjLuill jj jLxi " 4u| (JU 4£tH 
Sjk 



(ji uxj jjVuna ^Uaull (jj£j ^uAi • 

: ^Ull Jajjiil 4 aua (ju (jiAjiL 

b +3=2n 

. (jU^alll 44& :b - : ciu^ 

. 44x1) 44& :n- 

JjIIaII jLutll 4_uui!lu 4Jlfl (ill3 JULaSj 
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b=9 , n =6 
b+3 =9+3=12 
2n=2.6=12 


. ^jIa! all ^UalU 4 b+3 = 2 n =12 : £)l laA^U 

: nL^l\ £uljj (3 

di&j c4jj£L^ jliLaj ^UaiM (jJljj Aija-a jA ^j&aH ^UajJt *Lui}jJ <j) 

.AjajIaJI JIaaSM (jfr AajUIIj (jL-uaSlI <U 1 aI^I Jjj )N .Ij-Iaj Jju Vj V 4ij*-ail 
j tBjA <jjj.ifi*j AjjAIa JJaa Vj*-la ^aU AijJLaM oife ajj Ja! £>* 

cS>Vlj AJjSUi UaI.iaI O^Ah» J\ F2 J FI d£& ^ 


FI VI 


HI --V 


B H 2 
r * - ■ 


V 2 F 2 


ljV jIxa 4jU£ £j] • 

c-uJaS]| \^1 (jj{£l\ 

: 4jU£j ^uuu 




^ FX = 0 -> +tfl - //2 = 0 -> HI = H2 


FY = 0 -> — 


VI + F2 = 0 -> VI = V2 


^ M/A = 0 -> -F2. L = 0 -> F2 = 0 

VI = 1/2 - 0 
HI = H2 

^Ijlall jjaaJI Jj$a < -uJaS S>S>aJI Jj$aJI O) : ^ yinN • 

-: OjCjj Lr k a^Aj u-uJajftl ) ^atSluit <jaij £1 j 

• Awi — 

.Liai Jj$a - 


{ .9 } 













Jaiual) ji luA\ 4JIa l_ 


La <—uJaS Jib dlft dIajI 

: lu»ll / -Ajli .14^. jjjb ‘ <<■>>» 4 JIa. lib 

*N> V ♦ V«* ♦ *» 


◄—•- 


-•-► 


◄—•- 


-•-► 


: unbaftil lift Jib 1~ 1 ^slLa JbJb 

jIjIa]! ^ jtuua tsjja-4 ^lib ^ J»JJ Jjij OjljJ ^ (J^ 

l. ubaftl) ^£> 1 Au^jliil djftU oIajVI ^ (jjg£bu>j 

(jk Ajjja-ftil 4_alil^il JIaj AJLluJi Aljjiail (jjaftj JLaiLm b : Afc^ v La • 

.iaiuail <Uta. 

: A^Iildll cjLua (4 

Igjli 4_iLb»ill Aijjlali ^Uuuibj 4 ' ji Lulu Ajlil^l Jjg-yll ulu^ ^jj • 

Jxill Jj (_iLu4^. Jju JL*iu£U A * \\ la ^gAj ‘ Jftxll AJbjlaj LbaJ ^4ui 

. JbLwLoil (_£jluL4 

. Jftxil .lj£> Aijxa Aj^kjli jjjb CLi^j Lilia Lallaj (jlajil — 
.Ajjuiaj^l) 4_£hjli3t ijjkl\ JS JAaj £4 JftluM Jiuu a Skc- JS lib — 

<j2i! OJb^l 4 jL£j fj 4^bJaft]| Jib Ajjja-all J 349 JI J1>jU fjftl - 

. •%!! 0 ^ft uLut&j bl ^awu 

(jV Uaill 4-jtu^l J*j llftj AilL AJa^au uLLw^Jl w *;*j All laa^U — 

<jib jjjj SjS*ji Uaiii 

: Jli« • 

: AjILII CjlJailL ^jftl JjIaaII ^jlllall ^ Uaill A^uulb Ajlil^ll c-jLutal 

AjjIaI (j^ aSXj!\ • 














b=5 , n =4 
b+3 = 2n 


5+3= 2.4 


4 ^ 8=8 


Jxili jjjj ulut^ • 


^ FX = 0 -> +HA — FI = 0 -> HA . = +F1 20 ffJV 

^ MM = 0 -> —VB. 20 + F2.10 - FI. 5 = 0 

“ 10.F2-5.F1 

VB = -—-= +2. 5 KN 




20 


2^ M/B = 0 -> +FA 20 - F2.10 - FI. 5 = 0 

~~ 10.F2 + 5.F1 

VB =-= +12. 5 KN 

20 

: 4ibUJL 

^ F? = 0 -> VA + VB - F2 - 0 -> 2. 5 + 12. 5 - 15 - 0 

A 


: • 



L = v'lO 2 + 5 2 = 11.18 


sin a = 


cos« - 


5 


11.18 

10 


11.18 


0.447 

0.894 


:A i£xl\ 
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V FY = 0 -> +VA + N ac Y = 0 

V A + N ac . since = 0 

-FA , , 

Af AC =-^= -27.96 ++ 

smfl 

^ FX = 0 -> +HA + N ad + N ac X = 0 


NacY 



Nad 
N ad 


—HA - N ac X 

-HA - N A c. cosa = -20 + 25 = +5 (±Z) 


I FV = 




:D SjSxSI 
0 —^ -|— ISJ— F2 — 0 

/v 0c = F2 = +1S(JA) 


2^ FX = o -> +N db - W 0A = 0 
Ndb = N DA = +5 C- 1 *-) 


N da =+5 


N 


DC 


F2= 15 kN 


N 


DB 


B dj&tJj 



FY = 0 -> VB + N bc Y - 0 
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((j-KaJI 

<jjjft ^u£ ljUu^j ^Klill ^ai'j fU^iVI ujUaKa-a f-llu) AjUfr >jj • 
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. ( _pflU < _ 5 ^Ldli (jt ‘ at-«-y- t " Allu " AjJH Aialj ^3*JI 
^jUil < _ 5 £jjUuJI JLuu A£aa]| J^l ^ : <* »ka» AJU: ^1^ Jl!U 
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i 


: ( <jaLaaH (7 

.( T ) ^lali Sjdlj £a UisuLa IklU • 

: Ai^Uib aLauuM ^IsIaaII <jajIaa]| Jtg^M (j^*4 

r. 5/x 

Ixx- b 

^---* . ^Ja£aJ1 ! (^) * * 

.^bll lie- jfaJt : T . 

aaIjIa!) ^kutli ^jc- : ( S/x) . 

."Y " (JJXUIA Jjjfl 

.^sHall AiUaadl ^jc- : ( / xx ) . 

( _ j jaIaa!I AS^lc ^a JaUaM cAiauuuIt CjI^Laa]! CjI j ^HaaII AauuIL JaIa^I <ja 

: Aaibil S^uala. 

r 

— k.— 

S 


'max 


^ia<uj : (S) 

: A^utlib AjajSj ‘ AaLuiaS) JLuu jfo"n JaUa : f K| 
k — 3/2 . • AlJaluiA A^LaaJ . 
fc = 4/3.: Aj>)j AaUaa] . 

/c — 3 /2: AjUIa A^LulaJ . 

: AAqtLa]' ja>ui (8 

fjt^A^VI ^ jbAtt AjA^aj ^jj A-ajUaM ^aAaa 

: <_$! Aj ^ja<uia 1I ^jtuu jl Jsl LaaIj ^ Iaa <jL j^Uil 


®mnx — ^ 


t f 


J2l ^jbj y A^i&VI < _ j ajIaa 1I jt£)) ASIaj A£^ll AajIIaJI jAabJ AauuILj 

J ^ I Aj ^j a *a a ]| ^ajIaa!) jl ^ aVI ^jLuu 

























ijj jIaj 


Jsjmu UA4a! :(jj^luLd ^£> AIua]) AIaaj AAB SasI^I 

. JLuJI (jk (j-£A jA La£ A (—flg'Lixa jaVIjB 


q 4 = 4 kl\l/m 


3 




F= 2 kK 


q i= 6 kN/m 
B 


4.00 m 


lm 


i 

4 




? 4jLuLoit (Jxfli! AjAj ^ 1 

v Mf f UaJVI j T ^lalidl A^aII £!$S\aj* <_u£l (2 

?-&Ajaj <JIa iawa! (3 

? M j T uLuaIa (4 
LaIs- A-ojILaII JjAaj ^aJI ^AjlaJI ujAftit AjCjj AlLuil JjAaII ,j^j qjC’ (5 


cr = 1000 DaW /cm 2 :£l 


>cm 3 ( W xx 

)cm 2 (S 

IPN 

214 

33.5 

200 

278 

39.6 

220 

354 

46.1 

240 

442 

53.4 

260 


: JaJI 


: Jxjjl AgAj(l 


h a 


f --1 


r—' 

F- 

—J 


/ n ‘ . 

-- 1 

L-—^- :;: *M 

w 

□ 

r ~~ i 

t 1 

r mm -1--^__JL ^OTTlVn — rr f — 


1 

4.00 m 

rn 

Qi 

^ Qi 

* * B jUAIiUi — tj i.ti — 

1,T 16KN Q z =q z .h = 


Va 


-> +ff„ = 0 


2>*=° 

iVf/^ = 0 — ^ — 1/g X 5 “h F X 4 "h X 2. 5 "h ^2 X 2 = 0 















































V B = - (+F X 4 + Q 1 X 2.5 + Q 2 X 2) = 23 KN 

■J 


£ M /b = 0 


-> +V A X 5 - F X 1 - Q 1 X 2.5 - Q 2 X 3 = 0 


V A = — (+F X 1 + Qx X 2.5 + Q z X 3) = 25 KN 

■J 




£ F r = 0 -> V A + V„ + <?! - <? 2 - F = 0 

25+23-30-16-2=0^ 48 - 48 = 0 

: fllaJVI 4 jU£(2 

0 < X < 4 : JjVI 

* <?2 = <?2* = 4.*<?'i = <?i* = 6* 

^f^ = o-> v A -<?' 1 -<? r 2 -r = o-»r =-io.x + 25 


Z 


M/0 = 0 -> V A .x - Q\- - Q- M = 0 -+ M = -5.x 2 + 25. 


q 2 = 4kN/m qi=6kN/m 



3 

r~p 


- —“1 

L—J 


' 1 




Hfl 


Va 


^ I Q'i 


X 

0 

4 

T 

25 

-15 

M 

0 

+20 


z 


4 < x < 5 : util I 

, Q' 2 =qiA=16KN=(Q 2 ')Q\ = q 1 .x = 6.x 
^FV = 0 -> V A -Q\-Q 2 -F-T = Q^T =-6x + 7 


M/0 = 0 -> V A .x-Q\.--Q'Jx-2) - F(*-4) -M = 0 


.....V 


q 2 = 4kN/m qi=6kN/m f=2 

"'tV±:::5==t.-V='=sl 


2-2' 

M — —3. x z + 7.x + 40 

kN 




* * 


Ha 


Va 


Qi 


... 


4.00 m 




Q'i 


X 

4 

5 

T 

-17 

-23 

M 

20 

0 


X-4- 
























































QA i JjSfl (j& f U^jVI 4JjU« 4 ,ji iaA^U 

: M max L r J '^ a ‘ (j £, '& Jt 4 L§^ ‘ Aj]U« ‘UjS ^1 4^*jS 

7 = 0 -) T = —10.x + 25 = 0-^x = 2.5m 


M mn * = M(2. 5) = -5 X 2. 5 2 + 25 X 2. 5 = +31.25 KN. 


rn 


: l-luiUaSI £jj*j(5 

: ^£- 4-ajlLaIl iajJii (j^L 


M 


’max 


max — 

- < CT 


—» 


Wjex 

^XX 1 

-> = 

G 


™xx > 


M 

1 ‘max 

M raax 

Wxx > 

G 

31.25 XlO 2 X 10 2 
1000 

Wxx — 312. 5 cm 3 
: 6* 

IPN240 t iiU 


: AjjLJI ^,(4 




ij- 

: jLwJt ^Jc- ^ *j; -+ Sjfil; 


m=3 t.m 


*1— f 


q = 2 t/m 

^ * A 


P =3t 


i 


B 


h 


6 m 


i J- 


{ 44 } 























: 1 

Jxiil Jjjj l-luaI • 
? AILulaII .IjC' 

V M(x) f UaJVI fjej T(x) jJal&l uj^JU-a u^i • 
? ,afa&Sn 4_<u2 L-Lui^l • 

^iuJl JlaJiluiL M j T w ;'^' A AjjlajL-a Ajjjj ^uujl • 


m =3tf.m 


lcm 
1 cm 
lcm 

P=3tf 


-> lm 


icMjiJ!- 


Ha 

l— 2 - 


T 

▲ f 


1 


v* 


Q=12tf 

6 m — 


V B 
- 1—1 


-► 3tf - 

—*3 tf.rn :*UaJV! <»>- 

: J*il! Jjjj ulwt& • 

Q = q l = 2.6 = 12 tf 

Yfx = 0-)// a = 0 

y mja =o 

—) •fp. 7 — Fg. 6 “I - Q. 3 — TTi — 0 

1 

V B = -(7P + 3Q-m) = 9 tf 
6 

^ M/B = 0 -> -m + V A . 6 - Q. 3 4 - P. 1 = 0 

“ 1 

v a = ~( 3c l ~ 1 p + nt) - 6tf 
6 

:_i jsfcj 


2> = 


F y = 0->l , J i + l , B = Q + P->6 + 9 = 12 + 3->15 = 15 
m : M j T ££$S\jla AjUSj ^LULiil JIaJI • 

^ M 0< X < 2 : JjSM 

3 




-> r = o 


i 45 > 


M 
























M/0 = 0 -> —m — M = 0 M = —3 



2< X < 8:^1 
Q’=2(x-2) 
o^^-Q-r-o 


MTO = 0 -> -m + V A (X- 2) - <?'. 


X 

2 

8 

T 

6 

-6 

M 

-3 

-3 


r = —2X + 10 

X-2\ 

—)-Af = 0 


M = -X 2 + 10X- 19 



8 <X< 9 fclaLdlv' 
Q=2.6=12 tf 



^ + ^n-Q-r = o 
7 = +3 


2^ M/A = 0 -> 


-m + l^. (X - 2) - <?. (X - 5) + V B . (X - 8) - M - 0 


X 

8 

9 

M 

-3 

0 


M = 3X-27 


: M max ljL-a • 

JjalL gJalUl £)a f UaJVI pjC’ AJjIjla £j\ la^U 

^kjc- 4_ilcj ^JaLail ( _ f 2 4 u]Lwj <Uu2 ^J] 4_ajS 

f UaJVI 











































10 

T = 0 -> -2X + 10 = 0 X = — = 5m 

2 

M max = M(5) = —5 2 + 10.5 - 19 = +6 tf.m 

: * aU • 

q P 


m - ^ 

X 

Cm} o 


n 

n 

n 

□[ 

n 

n 

n 

n 

Li 

*f I 


a_A_ 

/ ^ ^ ^ 


2 r 


3, 9, 



3rC 



j Lxuu A jjjluwi ^s> 4jj^« t (35 x 50)crrr IgjJaLa SjaI; jjjju 

. JLuJI 4 *j; aH (JjVjAail 


qi=50KN/m 

1 

1 

r i 

r i 

f 1 

r i 

r i 

LJ 


if- 

ff ' 

dJ 

E] 

.11111 

t 3 


r . 

1 3 

t i 

!3 

E 3 



A 


F=100KN 


qi=100KNAn 


A 


B 


< 47 > 


3.00m 


2.00m 














































• Bj A fJjflutA .ik JjL&i) JjJj tjjb t-AiuC- - (1 

. Mf f ^jCj T ^JallSI ljjS! (2 

M f j T tiil jWi a (3 

• Mf max 3 "l"max ^ (4 

A-ajLs^j Ja^ui (j** Mf max = 400KN.1T1 (j; liuajlisl Ij) (5 

. = 320daN/cm 2 a Uk c^Uil 
gJaL»lt Vs 11 - kyi <> J^ufl‘T max = 350KN U^l |jj (6 
. x= 32daN/cm 2 Ukt^U^i 


A 


V A 


qi=50KN/m 

1 1 

' 

r i 



r i 

r i 

r 



JUt L 


til. 11 . 










F=100KN 


q;=100KNAn 


JaJt 


: J*il! Jjjj uluOk (1 


B 


3.00 m 


2.00m 


H b 


V1 50.5 = 250 KN 

Qz = Qz^z = 100.2 = 200 KN 
FX = 0 H b = 0 


I 




}m/A = 0-> -F b .5 + <2z.4 + <? 1 .2,5 + F.3 = 0 

“' 200.4+250.2,5 + 100.3 

V B =---= 345 KN 




2^ M/B = 0 ->+1^. 5 - Q z . 1 - Qi-2, 5 - F. 1 = 0 

200.1 + 250.2,5 + 100.2 
V A = ---= 205 KN 


I FY = 0 -> V A + V B = Q a + Q 2 + F :* jslii 


205+345=250+200+100 

550=550 
































qi=50KN/m 



r- i 

f " 1 


1 

p ""l 

a 

:i 



- Q' 

X 


•) 


M 


V A 


A 


qi= 50 KN/m 

jtL 


jr-V-v- 7 ir 


* Q' 

x . 


•) 


M 


V A 


: M j T CjV jU-« 4jUS (2 

0<x<3 

<?' x = 50* 
^ fy = o -> V A - Q\ - T = 0 
T = —5 Ox + 205 

Ym/o = 3 -> v A .x - qv|-m = o 

3<X<5 

Q\ = 50x 
Q 2 = 100 (x- 3) 

^fy = Q^V A -Q\-Q ! 2 -F-T = 0 

T = — 150x + 405 


^ M/0 = 0 -► V A .X - QV- - QV^y) - F. (X-3)-M = 0 

Ml X I 3 I 5 I -150 


X 

3 

5 

T 

-45 

-345 

M 

390 

0 


3.00191 


^- X-3-i 




: ^.ujj (3 


q i p q 

nrmTTTTTTTTTf 


i 1 f IpT 




i, 


3 . 


205,00 


5^00 



0,00 


0,00 



mm 


i «> 


























































:Mmax J t max (4 

345 KN , M M ax = 390 KN.m : ^ulou ^jaI! (y 

: ^Ull Ja^i (5 

_ M m ax _ 

S (T 

wxx 

400.10 4 

= 274.29 <g= 320 


mo * 14583.33 

A 4_<ajl!LaJ! JajJi 


35 . 50 2 




= 14583.33cm 3 : JJaiu^ ^L»l\ 

^-luIaa]! Jl ^ Js^ui ^6 

3 350.100 

= 30 < T = 32 


■max 


A 2 1750 

4_ajtLaJ] JfljjJu 

A= 35 . 50=1750 cm 2 t K=-: J^kLu^ d 





















( \ 

AaL AjIujjUI 

_ J 


(JLjjXJ (1 

:<> luL^j \ m 1 ^i f Uj SjLj: AjIu^UI • 

.f U + ( diLxuil j| jj^) LjI; + (J^»jj if***) Aj*ua* J !>* 

.Ajj^VI Jlj^ll (jjj (ilu^Luil H-aV UjaC' iajl^lj f IaII ^uJa Jldu un 

■b <_Jlj£ Jib 'fl J'^*y JjIuuII l^LLli ja AjtujjUl SjU ^aVIj 

. l^juL^j jj^bl j^aUadl ljLuiIj^j JlidL IS^* ■■ A lA^baVj 



COMPRESSION 


TENSION 




^P%Jbs 


: -i Jaajj • 

UU,V«Mt 4-ajlLa P 
. i£U Aiaiba ^Ujlia P 
(j$ Sjjja-a daljaUu jj$la ^ 
(ULuJI) SjjA^il A&i^l 
. < _ r Jaj*JI J jo Vi 11 Aita. ^ 


. S JjAulaII ^jLUaJI Aauujj 4_i1j]a ^luu £bajj Lub lillll 

1 og m Jajjjj ^jhUoll l_u£jj j'; - ^ *L]j]a]| (jUJaill ^J1 t ixuaj Ijbfr 

. A^Iuj-aII AjIu^UI dull loA £)AJ ‘ Albaj& d^Uab 































































£. 




1 

n 

st 





A 





_ \ 


siilijl 1 ! ,Jj£a 





cjVbJI 4^1^31 AjluapJI (2 
4_ul^HI ^ (— iLutaJ' Ajjlaj Ia^T J^l/a dJxj AjLujjaJI <—iLua CjLjIaj £ija 

{jAuSi.i djJJkJ ^ JJ. --V *j ^OA>Aa <j^£j ,ji uaj (jlfl fjli LA jA Ia&S 

J£j AJLaI^II j^Uxil J^xj tijjjkj Jjg-vM )<Jjtuajj^l j£ AJa 

. $Ui 

IjLjiCVI (JJXj ikL ^ ill ^jLaVl ^J$&AJ JU^Ajj 
oJjl! )JM AjjI^ ^jIIaI! ^ 

. 4 a.U A tl SjjxIaII CjljJjUi) M_aj3 
ij 1 aa1\ Jbuj t iHai ^ 4 _^uiA1^J1 ^j^jUuJI 

. SjUail ^ 

2-vt, ,.a\1 4_uLujj^J| jj^UxJI SjJfl ji 4lUa J^lxluil (jl& MjjIaUI &JA -Ujxjj 
lA-llfr jjUAj (JjLxJajit <LulgJiIj JjlaJI j\ 

: Cj±xj t IfUl <>» JaJ AijUaj V j^ajxil 

.<i mjjIaII j^aUxii j Lr if4ii jU$ji • 

. u u aII o <La4^I j| J^jlLujVI • 

: ^j] AjjI^uI C^\^l\ 

(jttS <LajILa% jl^luiVlj OjljjJI L)^ 1 ^ (j& : E.L.U.iaJI ^ 

(/I cS-Oh 

dj!Ay»l\ 4-aj^j^lj A^a^JI ^JC- JIaIaM: E.L.SJjx-uuI! .laJI "/ 

. djlualt <JjlAjMui!j i-.laa^.-.tt JxL 
: CjUaj jaail ljLu >^3 


{ * } 





































: ri >> 


0 - 16 cm 


S = 200 cm2 


. A»ajIa]| jjl) : G 

. ‘"'Vj^ (j^\ :Q 

: AJU ^ LjUiajj^lSl c-Luta-jj 

1.35G+1.50Q : <^1$-^! AaJI# 

G+Q : Jj* unll a^J1« 

: *\*1\ (3 

: AJUjiJ) 4- 

: JaULuajVI AjxajaII A-ajlLall • 
cLajj 28 Aju (j\ f c 2Q AjUujSJJ Ajxaj. 4 A-ajUu£ A^U 
h-32cm dji^A ^s> A^aJoaj Aj^j 1$ jfo J«*iVu j 

. AJLujj^JI £yt Aj^Uaj A_u|jJxuii 
AlAjj AJIujjaJI A-4jlLo ,jL flxl (jj Ajj (JA 
:^L US J c j >jlb I 4 J >jjj t jj>» 


/q 

/cj = 


J 


4,76 + 0,83j 

■ 

} 


:/ < 28 AJL-pJt jac . Ul* 

: .f c28 pour f c2B < 40MPa 


: .f cZ8 pour f C 2 s > 40MPa 


V LJ l,40 + 0,95j 

: / > 28 AJU ^ Ui* 

/q = fc28 

AJIujj^I <Ujllu (. Ax Ja ^J) jJaiSL 41 g 4ir Jai JUu : AmJI <U^j Ajsa^I <UjliUJI • 

: laULuaj^U Ajxab^ail <UjUUil AJVAj ^Jsxjj 4 aUU 

ftj = 0-6 + 0.06 Xf cJ 

: AmJIj Jax.Jail (JjUjUaII ^j£i) (jJaau * AJjUa]| uL ^ 


f c2B (MPa) 

16 

20 

25 

30 

40 

60 

f i2B (MPa) 

1.56 

1.80 

2.10 

2.40 

3.00 

4.20 








































: 4 - 

A^ajLuai J*Jj c AjlujjaJI ^jiuu ^gi ALulLuj^II £jUJal]! Aj .luaAj 

: ^JUM JjAaJI ^ U yk 


du-uui gij 


(jai’LolLI] 

FeE500 

FeE400 

FeE235 

FeE215 

A-la< uul\ 

** 

500 

400 

235 

215 

AJjj^bl^Al 

oy (MPa) 

550o> > 

oy > 400 

oy > 410 

330oy > 

jU$JVt jL$a) 

ay (MPa) 

6,8,10,12,14,16,20, 

25,32,40 

5 ,6,8,10,12 

(jUJaA^I j]a& 

0 (mm) 


: ^-vt^.Atj AJLmjaJI Ljl-Lua^4 

Jju Aj$ 1 ul 4 JjAaaH Jjfl Ajjlubftil ^JalLaJi <jL Jj£j :AjjAU Aj-JajS* 

. JjaViM 

qia tjVjj) Aa,jj V AjL Jjlj : (Jjj JjV)jVt Aj^ajS* 

. L&gJjj tiLubulIj ^LaAjV) <_iumu AjlujjaJlj 

B=0 A,U$ a lgj| jjjuj aJj-iuL*]! a jLj&VI <jj*j l&U V* 

n=15 J UjLum oA^U AJLlu^ — J^bm* 



.jVjali J^lx4 : £"g — : 

.AjLujjikii AJjj«a]| J^U-4 : E^~ 

.Ajj^ Jljja AJLujjaJlj jVjAll jjjju* 
:(&»uu — jI&a) ) AjjUjU £/,*■%,* a 5 
(ji AJL-jaJI ( _ J Jc- Ajjja-aM <_ijla»ill ‘~''“ : AjLmpJ' 4 - 


j4 o = /(f) 



















CJbc 





:J UjLul4 i Jj A-y-.tt J^bua : 0 

d >24 h JjaViH Sju {ja 0 = 1— 
lh<d <24 h Ua J*l <> 0 = 0.90- 

d <1 h JjaViM oia qa 0 — 0.85— 
uL £y*j i £ja Aj cJad (jte- luil\ CjIaau : -J- 

: / JUllS a& rr = f(fr') 1^1 a1\ /til 



. jVjill a\^\ : f e S 

. AjjjaSI J^bua : E s S 

1*15 • ^ LjjLuiA i I 
































f c28 = 35MPa LtiL^aU mJA\ A^j\1a <j\ ^k- |j| 

y = 14 JaULuaj^U IgJLajlLa 
/ = 14 l^ *1 Ajl&A 

: jM 


: ffeu : LUu^V) kjlia* 


/cj 


4,76 + 0,83j 
/ 14 

/c!4 — 


: .f c28 pour f c28 < 40MPa 


4,76 + 0,83.14 


)■ 


35 = 29.91MPO 

: ^Jju : .luJ) <LajlS»a* 

ft} ~ 0.6 + 0.06 X f cj 


f tl4 = 0.6 + 0.06 X f cl4 = 0.6 + 0.06 X 29.91 = 2.39 MPa 
4JLujjliS AjjolIIL JaULuaj^U 4_ajlLaJ) £)\ CiaIc- )3j* 

fbu ‘/c 28 = 50 MPa 

? f c 2l'f ft21 21 yi dwtllj laiudall <LajlLa <Jj£j 

: JaJl 

: £ji ^kj« 


f _ 0, 85./ c2B 
Ibu a 

0-Vb 

0,85 X 50 

f bu - 28.33 MPa 

bu 1X1.5 

: ^kj« 

f . = _ ! _ 

1 1,40 + 0,95)' 


f c2 a pour f c 28 > 40MPa 
















21 


fell — 


1 , 40 + 0,95 X 21 


.50 = 49.18 MPa 


ftzi = 0.6 + 0.06 X f c2 1 = 3. 55 MPa 

»4 FeE400 (j* 1 £ s Aj^uuil <UUa 2 ui*jM <—uu^l# 

Jjibu* Cla. ik. Ii) ia s = 348 MPa ajlJi* jlgA'V 


E s = 2.10 5 MPa 

: ,bJI 

: &\ jiVjiU ^ ^i] 

/ e 400 

<t = =-^ 348 MPa 

Ys H5 

: Aifebdt J-mlLuu MJUaluiVl cjLuaJj 

a s 348 

<T S = E s .£ s ^ £ s = — = -r= 1.74.10 3 = 1.743oo 

E s 2.10 5 


{ 58 } 











h um\W iiu A\ 

*♦ ♦ 




AjL ( JjaC' ji ftASl; ) A^IulaI) Ai^pJ! <j a j^ajg' jjt Jjlj : .luJI LAjjau J [_ 


Sji ^ oaalL Ajk- SjjjaJI AjabjUJI £$Aa»« |j) Jaj^j ^aaA 

. jaj A^^Iaj AJ£j jSj-a AJLlaA |'N| SAjaj AoaIsU 




^jJI j^Lall (JIaa (j< n^l A)Aaa 1 ) (Jjaj 

(jc- 5jLC’ jAj t iaxuuil .lull ^ua^j 

(|lw| £31 jajj A_Jajl& 

j^aUxil <_£l£j| jl a&Lj ^IaI j^jjj 

.AlabJl 


: c-iluA (2 

Jaajj qa . ^jluui) ^jLuiad (jlfl c .luJt AJIa. AajLslaII A Ajx<<*> AjLujaJI £)! Laj 

: ( _ r L Ia£ ‘_il'*taJI A_Aa& ^jjj 4 lull 

:ELUjji^l laJl AJU ^ uluaJt • 

Traction sini]ile 



A(lOSto) 


ASU — 


N 


u 


<T st (lO%o) = - 


y* 




































:ELS • 


: <UU i "i-'laai m-'U " c-i ua ‘_il' j&}\ (jj£j 

. jja,SM ^J 1 4 JIa ljLu^j <> 5 ij£j : SjUa ja £- Ljl&iujj 


as = min^fe ; 110 jv ftj) 
as = min\^fe ;90 Jy.ft/} 


:SjUa S 

• \^ SjLua CjI^uIu V 


>4 = 

^ser 


ser 


as 


A sral = MAX{A s(r ; A ser ) : ^ jUU . 




_jJqjlII 

<fc 

^1 

l ^ jAiu i iliJ^d )j ^o .iAiJ (Cm 2 ) 61^5/ g_ino a)I 

mm 

Kg/ml 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5 

0*154 

0.19 

0,39 

0.59 

0.78 

0.98 

1.17 

1.37 

157 

1.76 

1.96 

6 

0.222 

028 

0.56 

0.85 

1.13 

1.41 

1.70 

1.98 

2.26 

2.54 

2.82 

B 

0.395 

0,50 

1,00 

1.50 

2.01 

2.51 

3,01 

3,51 

4.01 

4.52 

5,02 

10 

0.617 

0.78 

1.57 

2.35 

3.14 

3.92 

4.71 

5.49 

6.28 

7.06 

7.85 

12 

0.888 

1.13 

2.26 

3.39 

4.52 

5.65 

6.78 

7.92 

9.05 

10.18 

11.31 

14 

1.208 

1,54 

3,08 

4.62 

6.15 

7.69 

9,23 

10.77 

12.31 

13.85 

15.39 

16 

1.578 

2,01 

4,02 

6.03 

8,04 

10.05 

12.06 

14.07 

16.08 

18.09 

20.10 

20 

2.466 

3.14 

6.28 

9.42 

12.56 

15.70 

18.84 

21.99 

25.13 

28.27 

31.41 

25 

3.853 

4.91 

9.82 

14.73 

19.63 

24.54 

29.45 

34.36 

39.27 

44.18 

49.09 

32 

6.313 

8,04 

16,08 

24.12 

32.17 

40,21 

48.25 

56.26 

64.34 

72.38 

80.42 

40 

9.865 

12.56 

25.13 

37.70 

50.26 

62.83 

75.39 

87.96 

100.53 

119.09 

125,65 


: ^ jc - Ja>ui (3 

:<1)1 u&j ci ^1 (j* JJ J d?‘\ ^ O 11 ^ <1)1 


I ^jJXAi ! <Luil <u^ H hy* • 


A.f e > B.f fZ B 


. {ja j<"«-n- *tU jpH\ ^luuil ^slLa :A 

. MJLujj^SI ^slLa :B 

i*. :f e S 


































^’ 

Cadre simple 


r 

'1 

Tl 

* - 

d a 


Cadre + epingles 


. luA1 : ft23 ^ 

. 4_Jaxj]| (JajJoj • 



Double cadre 


fS 

i 1 

& 

•i » 


Cadre + epingle 


. (jjj Jaj^l AjLuu ^cauj • 


^ j£lSI AaILluII ^-aL iul\ uLui^i c-jLuaII UU4a (4 


: ul\jl\ UU\«\\ 








































^ ujLuA 

;CjUlax 

(G ; Q ) ^~ 

(B) iSlw>JI £Jal* 

(/ e ,/c28,r 5j ^): i- 



: iVjill J 


: jrijiii J a±^\ 

* djLua ■ 



as = min\—fe ; 110 Ivft/] 


£5 — 10 %o 

f 

aj_10%o) = — 

Ys 

l> 3 \ ^ 

:h* o jLd cjliluu ■ 


as = mm[-/e;90^./f i j 




T 


_r 

;<_$ jiaiil ^ulwull »ka A 

A ^ser 

^*ser — — 

as 


] r 

:^jlaill ^uluuil * ka * 

JVy 

5 " <X st (lO%») 




1 - 7 - 







j jU^LaJ! ^IuaJI fnl* >nll ^JslLa 

^scal ^jerl 




1 




A.f e >B.f tZB 
















































i li JlfiV 25x 25cm 2 jJai« ti lilii jjiu :ii&l i'uv«31l 4- 

«„ = 0.45 MN :ELU 4JU <^4 sjlji. 

1 V ser = 0.34 MAT :ELS 4JU <^4 4J lji4 
4-ajll^ lj! j 4Jlu^Lj ^400 FsE <j^» iVjS ,jC> SjUfr ^jb AIajlLulaII 


AsE/ — 






0.45 


/ c28 = 20MPa 

. ojUa 

. Jibuti] lj lut^j • 

.Male- Jr^-v aU . ..-itt Uujjj • 

. ^J£> Jsjmi • 

: JaJI 

:ELU 4JU ^ ^JLuui) 41U* • 

-4_2 


CT sf (l0^ o ) 347.83 
12.94cm 2 


= 12.94 X 10 m 


° S t = ~ = 


400 


= 347.83 MPa : &** 


K, 115 

:ELS 4JIa (_gh ljLlua. • 

N t 


*sser 


’ ser 


’ ser 


* L)^ CjIAAiuJuJI (jj) L&J 

<r ser = min £./,; 110 v '?/./ t2a } 


ftz 8 — 


r ser 


0.6+0. 06f c2B = 0.6 +0.06x 20 = 1. SOAfPa 
mmj—. 400 ; llOVl.6 X I.80J 

mm{266.67; 186.67} 186.67MPa 


















034 4 2 2 

A sser --= 18. 21 X 10 _4 m 2 = 18.21 cm 2 

55er 186.67 

Ascal = MAX{A su ;A sser ) = 18. 21 m 2 : • 

4HA25{ 19.63 cm 2 ) : 3i.U <> 

: JajJu ^ .iSlD • 

A./ e > 

19.63 X 400 > 900 X 1.80 
7852 > 1620 

yyttll ij- 

:cjVj«aAI £)* (jjc-jIS ‘25 X 30cm 2 J12JI JAIum 

G= 270 JfJV : MAW! 

Q= 110 Of : SjALA 
.FeE400 fcy Cy* J-aAuAI <jl lLlaIc- 13] 
•fc28 — 30 MPa ‘ULajili ^-ajlLi 

. lA S)lua jUiC-bj 

. jjAtii ^Auuit uiu>^ • 

. <Luilu4£l) ^ JajJj 4 j£)>4 • 

: JaJI 

: < 4 J»kH gjLujl ujIua • 

rELSjUU^ 

G+Q= 270 + 110 = 380 KN = 0.380 MNN ser = 

A _ Nser 

**sser 

(T ser 

: (jla A Sjlba ujlilAlf o' A 



r\ 


,-25 -* 


{ 64 } 





















<r ser = min 




fas = 0.6 + 0.06 / c2 b = 0.6 + 0.06 X 30 = ZAOMPa 

!«j-.400 ;90V 1.6 X 2.4-oj = miw{200; 176.36} 


<r ser = mini— 


176.36 MPa 
0.380 


vsser 


176.36 


= 21. 55 X 10“ 4 m z = 21. 55 cm 2 

iELUjUUi/ 


1.35G+1.50Q= 1.35 x 270 + 1. 50 x 110 = 529. 5ffJV * 0.530MiV 
JV„ 0.53 


A-sv — 


a st (10%o) 347.83 


= 15.24 X 10 _4 m 2 = 15.24cm 2 


_ Je _ 

&st 


400 


= 347.83 MPa :2 

y s 115 

Ascai = MAXfylju; j4 55er } = 21. 55 m 2 : 1^1 • 

4HA25+2HAM.19. 63 + 3.08 = 22.71 cm 2 ) 



* lJ O * 4 » A^uiLlo^JI Ja>ui • 

y4./ e > 

22.71 X 400 > 750 X 2.40 


9084> 1800 

























-\ 

Jaiwul) JaULuajV) 

*♦ ♦ * 

v_/ 


jj aJj■■ aII 4Jluj^aJI qa j^*g- (jt Jjj&j ; JaU^^) lJLj3u(1 

Aaa^laJI £>*?»* ^1 K.' J “.' JaULuajV 4JL (Sjal; 

. 4JSj jSjja AlJxa (N)SJj^j 4_yJalj SjS (JASlXL 



U-Uajjl J^Iaj j^ji Jjjajl (2 

Jjla L-Lui^jj c^JasLuali luajju ji&Vl j-uaj*JI) L-iJaj ^] ^ Jjj jaULuaj^l £) 
:4jiUJI uj^laJ] ^ ^-uaj-a jA La£ 4 dJiuM AjLuiaj £q jaJ] JjiaJI 4.1^ Jj £y> <_iJ^jj| 

£jf = 2 £q £^ = £ 0 £^ = 0.707£ 0 £^ = 0. S£q 








if — 0. 71 q : AjUj J^b JjjixJ JjL lati : *L®La 4_laa£La 

: AjiUil ljULjlUj Jjjudl AilaJ JjJaj cj^ua (3 

: )wjJaail JjL Ljlma. y 

B : 4^Lul«II c-iLui^ y 

Imm : cP'^' ^ 

- : Obj^' O^j uU. y 

B 
































A, — t ulu^i 'Z 

: uL f | VjIJj jj$SM ^iatsui] ftpl) d4& ‘-U V 



B 

^min 

II 

"tmi 

^min 

1= J1 
i 



y 


b.a 

h. a 3 

a 

2t/3 

2i/3 

■ 

a 1 

X 




X 








b t 


12 


y 

X 

(/)' 

X 

tiD 2 

4 

tiD 4 

64 

D 

4 

4 

-.1, 
D ' 


^1\ AiL^ (ji i-i* ^jluult (—iluA q \: ^<4^11 ujLua (4 

: 4JUJI Ja.l>4lU jajj i iaiii ELU jja&I 
:<X AiUiil Jj»bu» ljIua • 
•j/.tun i_luA (4^1^111 A ajAj Jkjj 4Jli Ajj^uu ^-ualj jA La£ 

0.85 

A < 50 -> a =-~ 

l + 0. 2 (^) 

/50 

X ^ 50 —^ <T — 0.6 f — 
v V X 

4j£|}^ 4Jhjla J-mlLuu Ujji i />70 4JIa ^ 4jj ^J] <Uij <j| .liLall £y* 

. tllua] (Ullu^ll 

: Jla. 4jj ^jj 4jjj £)l .uLaJl 4j| Ia£ 

1.1 ( ^ # ic- iiVi CL ftp (jl3 Lajj 90 Jj§ AjLlxa ljJI£ - 





































j i f c 2g ( jiajC' / c j IkU lijlS Ujj 28 Jj£ A&jk& ^ax A ljjIS - 

• 1 *2 ^-uiSj (X 

: 4j&txJL jji,^J| 4JU ^jlall ^jluuil c-iLut^ • 


^th — 


Ny B r . f c28 | y 
a 0,9.yJ'f; 


:4iU JS (j* 1 cm ‘ iU -1 Ikjjj t a]| : B r • <ili 

: 4JU <jl2 Ajicj 


B r = (b - 2) (a - 2) 


B r = 


7T. (D - 2) z 


+ Lcm 



L cm 



jjJfliutA 


ipi-j 


JUj — JSj o» <-jaj V ^jiuuil <j) : ulu^ • 

: US u*Aj £p -Jljx&l 

&m,in - max |4it(cm 2 ); . B(cm z )J 

m jUJU l-lui^jj : U 

(ciTl Z ) JIj ua* j A^Lum :B 
: <—ilu^l! IxU AjI^_ 1!I ^ • 

^Scalcul MAX{Ath, Ajyjifj } 

: /< -ua,)xil ^ c-iLua (5 

:^l;UaVI ) AjjiajxJI (jUuaAll jh& • 


0t 25 


01 


(mm) <Uuaj*J! ^Uuai]| jlafl : 0 f : d 


{ 68 } 























(mm) Auijlail (jUJaiil jlafl :0 f 
: q±i J&lrnJl • 

S t < min{a + 10; 150*; 40cm} 

.(cm) JLua^l Jjuil :a : dm, 

ulwm (jmmlL t luA\ La£ : fo?'r\.a(6 

: ^Uil J<j^ Hh\*\\ J jSiil AiiLJ) 


{ 69 } 








i 


^Scalcul A min } 



































; CjlanWij 


yufl 4- 

Mjjla iajMU JaULuajj MJIa. ^ AaIuiaII AjIluj^SI AjUj 

Ujljia Aj; ja*> 3j>»aJ * ..oV ‘40 X 30cm 2 <Jjh'“i« A.Ui. ‘ J 0 = 3.20m 

Q= 580™ j G= 790/fJV : 
/ c28 = 35 MPa AJUyiil lyOy ‘FeE 500 & (> 

. Lajj 21 ujVj H a 

: 1 -j^Ha ail 


• 4j IauJJ ^jlu4j C-Uj^l • 


: jM 


: ,j^ 4 jUj Jj^£> 4-uil^j Uj| jlaiiL : u^jJt Jjla • 

l f o.7.1 0 2.24m 

: <j£»^ Jjlaluta ^IsJLal] £jl Laj: AilaJJI • 

2V3 . 2V3 _ , 

.224 = 25.87(< 50) 


A = 


■h = 


30 


: AiUJI (>U- • 


a = — <1,85 , = 0.766 • 


1+ o- 2 (is) 

: Ujla La jj 21 Aj&jlaa £S$ja* 1\ f&XA o\ Laj 


a — — — 0.638 y 

4,7^^ fc28 pour fc28<40 MPaS 
21 

/czi =-^T-1 rr -—.35 = 33.12 MPa 


f c\ 


4,76 + 0,83 X 21 




B t = {b 2 )(a 2) = 38.28 = 1064cm 2 1064 X 10" 4 m 2 

: 4J1a ^jluuil c-iLut^ • 


N w = 1.35G + 1.50<? = 1.35 X 0.790 + 1.50 X 0. 580 = 1.94MJV 















ct' 0 , 9 .y fc . 

fe 



1.94 

1064 X 10" 4 X 33.12 

1.15 


0.638 

0.9 X 1 . 50 

500 


1 15 

^thu = [ 3.04 - 2 - 61 ].-^- = 9.89 X lQ^m 1 - 9 . 89 cm 2 

£jluul! C-)Lul^ • 

= max i?(cm 2 )J 






100 


A mi „ = max 


A(4tt) = 4[2(0.30 + 0.40)] = 5.60cm 2 

a(—.b) = —(30.40) = 2.40cm 2 
Vioo / ioo 

: 4_La a 

f 2 0.2 

]4u(cm ); 


i?(cm 2 )J 


= 5.60cm 2 


t 100 

A Scal = mar{A th ;A min } = m«x{ 9 . 89 ; 5.60 } = 9 . 89 cm 2 
(6HA 16 = 12.06cm 2 ) jUiJ jyluiUl Jjja. SjjuJLj 


ij> 6 

St=20 cm 


o 

m 


6 HA 16 


40 

i-» 


: ^uluult • 

:(£itjUay) ) AoMajxJt Jak IkU ■ 

0i 16 

0f ~ ^ ~* 0t — 5. 33 

0 f = 6 mm 


5 t < min{a + 10; 150 f ;4Ocm} 

S t < rmn{30 + 10; 15 X 1. 6; 40cm} 

S t < 24 cm 
S t — 20 cm 

’J- 

j^2\ jh i ZS&c- AjUj 

: ojIjIa LcUia ( sr «laU .IfaJ <D — 35cm <£>jb AjlLLj ‘ l 0 — 4. 50m 


























rfeE 400 & <> <G 740 /nV;<? = 533 ftTTV 

/ c28 = 30 MPa Jatf^sU fctuyaJt 

. uma'i • 

. ^JLuui! t > u >i^l • 

. 1 ^ jlfr Jj-jaa-ail Laujj ^ J3 • 

:3aJl 


= O.7O7f 0 



: <jl3 Jj«4sJj jj JkluM jinllL : Jjla • 

If = 0.707.1 0 = 3.18m 

: <sJ^ 5^1 d W- • 

If 4 

JI = y = —./, = 31.80(< 50) 

: J^Ula • 


a — 


0.85 


1+0.2 


(s) 


= 0.73 • 


^Ua A t> • 

_ n.0>-2J z _ 7TC35-2P _ 854 SJcm 2 _ g 54 g ? x tO~ 4 m Z 
1 4 4 

: jjaVI .laJl 4Jla. (jk c gjlaji\ ^jIuuJI ulw& • 


N w = 1.35G + 1. 50Q = 1.35 X 0.740 + 1.50 X 0. 533 = 1.80 MN 


Nu Bf fcZ 8 

y s 

1.80 

854.87 X 10 -4 X 30 

1.15 

.a 0,9.y fr - 

fe 

0.73 

0.9X1.50 

400 


1 15 

Aflju = [2.466 - 1.900].—— = 16.27 X 10 4 m 2 = 16.27cm 2 
tllu 400 

uluiA. • 


A min = max |4it(cm 2 ); . B(cm z ) J 

A(4u) = 4(2nr) = 4(2 tt X 0.35) = 8.79cm z ■ 

a(—.b) = —(35) z = 2.45cm 2 ■ 
Vioo / ioo 






















: AIaj 


Amin = max^u(cm 2 ); j^.B(cm z )j = 8.79cm 2 

: t-i* 

A Scal = 7nax {Aa 1 ;A mia } = max{ 16.27; 8.79 } = 16. 27cm 2 
(9HA16 = 18.09cm 2 ) jUiJ Sjjxibj 

: guluult 

: (wjljliaVl J ‘LjjJajxJI QUjJaUl jiafi iLij 
0 , 16 

0t > — 0 t > -> 0 f > 5.33 

0 f = 6 mm 

: Ajauajxli ,jjj JC-LlH 


5 t < mm{D + 10; 150*; 40cm} 

S t < mm{35 + 10; 15 X 1.6; 

S t < 24 cm 


06 jUa' 












♦ # 








r -\ 

_/ 



Q(XbVb) 


: tbaUI <-ajj3u (1 

B j A 6 ^^ ' • 

La^jLuI^L (JjjS^LaJI 
. .lalxla p\i a <jM 


jja -4 <jjj Sjj^a-aJI AjjjJiL : , 42 ? oUj!jU ^jI^VI CjauJ) (_ij*J • 

ljjUc- ^[)jj dUj| ^k AB ®U% JU*i) 

t^xuJI uLa (2 

: <UiUII ^ ..-v J B dbu^U U 4 wi) utut& ^jj 

:t_ujl>i]| Jjjflj JjjS ljLm*. • 


AX = X b -X a 
AY — Y b — Y a 


: 9 (JAwtil Ljlmi. • 


ljjSIj AB objj (jjj oil j^-'-n. aU tliAuJ' ljJjju V 


>1)311 J J^A 


AX 

AY 


4jU&J j.^-.-v At! UKWuJ' 




-> 9 


{ * } 


tan g = 





















: G ^l-i^VI cjauJI ^UHui! • 

•l^ljJJ (jll] ^£^|j J^ualk (—lAuJI 4^jfl ( jlC’ JIaJC^L ^il^VI ‘ -U<|AJ 


: ^Uil Jj4aJI ^ ,jji<j jA U£ ®IajVI 4jA 



dtil^l 


JjSri 

2^11 <iu 

400-g 

200+g 

200-g 

G 

G ^jI^VI tltAuJI 


: ijtLalfc 

AiluL«ij c-iLut^ (jLaj 4 j| Ja^U <—ujjjilj J^IjaJI Jjjjfl c-iLut^ (jiLalft */ 

: 4&UiL B j A ^jlfoVill (Jjj 4jSflS?l 


L = y'AX 2 + AY 2 

GgA J iajjj <^1 AibUil Ja^U ^lia^fl CiauJI ulwa <jiu»U ^£- Y' 



-A^m al^yi mIua (3 

jLuuj 4-tilTiall Jalilll ljLjI^I L-iluia. ^jLoj 4_j| ^xlaj ^jl .liLtJI ,j»a (4 
A AjI^JI 4Ja£j uLul^lj JpUaiVI lialfr |jj ^il^jJa 


{ 77 } 

































Y 



: JjlLaJl JiuJI B CjLuI^] <jl£ lillj Jlla£j 

Xg = X A + AX jig = Xji + Djig. sin Gjig 
Yb ~ Ya + AY jig + D ab . cos G AB 


{ 78 } 














; CjlanWij 


: tlfo '4- 


AjJUJI ‘Lajlfill (jjjSjJLai] B j A (JjjJaiiJI XaUla fix .a (jl ] <_ 

P (XB=27Q.00m\ t a (XA = 344.00m"] 

° \YB=272X>0m) ’ M \YA=322.00 m) 

? Lab ASLui»ai! t < iii «r%l |1 

? Gab • d&wtil c-u^i (2 


: jM 


: ljLua. ^1 

L = VAX 2 + AY Z : (Jju 
= 270.00-344.OOAX = XB - XA 


AX= -74.00m 
- 272.00-322.OOAF = YB - YA 


AF = -50.00m 

L = V(— 74) 2 + (—50) 2 

L=89.31m 


: LuJI t_ltuA (2 

-74.00 
-50.00 

tan g — 1.480 
g = 55.95 grad 

: 4l*j iLIIjII 4JU ( Ax<0 ,Ay<0) 

G ab = 200+g 


tan g 


AX 


AV 


=200+55.95 


G ab = 255.95 grad 


: /gjlfUl 4 - 

: AijJLail JaUlII A, \k* „i 


















D 

C 

B 

A 

0 

LliuJ! 

71.65 

51.47 

563 65 

527.83 

11535 

X-m- 

263.65 

37.68 

63.65 

317.92 

95.37 

Y-m- 


. p\* A (jk jaimi I at-.-v A t ^3 (1 

• Goa * G 0 b * G 0 c * G 0 d cllA *- u ^ (2 


: jM 

:jal&IH ‘ <4 4J jSj ALAj ^uijj • 

Y Y 

,k + 

D 1 A 

\ I / 



C + I 

I 

-► 


diAu^l LjldA l'N • 

AX = X a -X m = 527.83- 115.35 = +412.48 
A Y=Y*-Y m = 317.92 — 95.37 = +222.55 


tan g = 


AX 


AY 


M 

412.48 

222.55 


= 1.853 -» g = 68. 50 gr 


: ^Uibj c JjSf! 4^j J UjIs AX, AF ^ U* 


= g = 68. 50 gr 

4jla. SlC-j^a cdlAuiVl L-ilui^J uLLttJt (JjAL fj&j • 
: <0U Jj^il ^ AjiUil ^cJUil! CiauA\ 4_ifl 


G-gr- 


9 

tan g 

-m-AY 

-m-AX 


a \\ 

68.50 

JjVl 

68.50 

1.853 

+222.55 

+412.48 

A 

M 

104.50 


95.50 

14.133 

31.72- 

448.30+ 

B 

253.24 


53.24 

1.107 

57.69- 

63.88- 

C 

383.83 


1617 

0.260 

168.28+ 

43 70- 

D 
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: ij- 


. jLuJl (jk jA LaS Jallj A.B.C £j£jJ 
a =120grj Y a = 70,00m, X A =150,00m )j| 

Y B =120,00m, X B =180,00m 

. AB • 

.G A b dwUI • 

•G BC £±amA\ ‘LaJk ^Juluit • 

: JaJ I 

:AB AiLutall uLut^ • 

L = VAX 2 + AY 1 : fhj 
= 180-150AX = XB - XA 



AX= +30.00 
= 120-70 Ay = KB - YA 


AK = +50.00 

L = v(30) z + (50) 2 

L=58.31m 


* ^AB ‘**' A ~ <—ll * <i~\ • 


tan g — 


AX 

AY 


+30 

—— = 0. 600 -> g — 34.40 gr 
+ 50 " 


: ^UJUj t J Ji\ (j* Ujla £La.>» AX, AY £$ Uj 


G ab = g = 34.40 gr 

:G B c ClauA\ ^UlLul • 


{ 8 , } 













(*bc = &ab + 200 + a 
G bc = 34.40 + 200 + 120 
G bc = 354.40 gr 


{ 82 } 
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_ J 


A 



: [ 1 

AaI^JI Ajiil^jjJaJl JLaC’SM qa dibkluLai! Ljlma. jjjju 

^ 4^] ^ ‘ 

<> jl Iaj]>aJI &a ajj ljI^LulaJI jIajIj i LjjAj 

' e- 

.hi\±L*l\ CjlyiUM 
AaLui a II ^jb Aall AaLulaII (jlfl djLi&U 
. jjjjlaII jjaII (ialLuiY^) (_^V1 
: AajIIII CjbjUa^M AJL^laj CjIaLulaS' l-jL-ua (2 



5(l234) - 5(4'433') + 


usjjlaM Jj^aaII ^UxaH t_L.il (jLil • 

. AuijjjJ AajISJI UjLjIJaVH 

iA AaauAjj ^j&j ^IUsaII liib AaIula ‘ -jl * Ja] 

. lajaUa »Luii UjIaLaa Ac-ja^a 

AijjIaiL ‘-u aaj ^iuxHI AaIula (jl 

:AJUi) 

*♦ 

5(3'322') - 5(4 411') - 5(1'122') 



Y A 



2 -^tuiU 

sLuiii AaIula! AaL^AjII AjLj£] 1 (jl • 

: (jl 1 Jj-uajJL III ^aaaj Cjlf I-IaII 
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5 = - Y 2 )+X 2 (Y l - y 3 ) + x 3 (y 2 - y 4 ) 

+ X t (Y 3 - Ki)] 

5 = \ 1 X n (Yn-i ~ y n+ i) ■ ^ SMii 

:A Ajjjlaj CjI^Lu^I (3 

l jl£’ X4J3U IgJV 4 (j^S $I (jj* j&\ AjUfr LgJjSj AJLjiall &A& jj^uj • 

. UjjJlj CjlituL«Ii AajjAj^Jj .-.I i ..tjott 
: AHaIaII a11 c-iLui^ JjjJa aIaj&L • 

1 

S = —Li. L 2 .sin a 
2 1 z 

. L 2 j Lj £jxUaJI £jj S;j^axJI Aj$$I :a : 

j i A *j; a ^ <—jUHaII A^Lum * V) tlLuLiS ^u^ail ^U?aI| A^Luut £jj Ja^U 

: AjL&SI ,jLaj tillj ^Jc- f LL 

1111 
S = — L 1 .L 2 . sinttx + — i 2 .t 3 . sinfc 2 + —t 3 .t 4 . sin « 3 + —i 4 .tx.si 11 a 4 

jiL JlL b Jii. 


: *L»lc- SjUxjj 



Alaa^Jl JIa. AaIulaJI <—iLutaJ AjfcUil oAA <j) : <Lalfc Alania • 

A?r\aM Cul£ bj La| t JlLujj \ ^jlaj V 4 -ujjjj A^S ^Jc- j| ^luxall J^b 
dillftlt Aa.Lum /ujL^LuuJI a (j-a) ^>laj (jl Slc^a l-l^j AJla ^LaaII £jli. 

. Ufjjj S;j^xaII Ajj$1j fc^ 3 jM$ i^ 3 <Jj^ AAa^JI 
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; CjlanWij 


:J AjjaU) 4- 


: Aj]U]| ^LajUII l^jlul^L Aijiua ^jjJLa fjft ajl • 

(X = 20m f X = 50m (X = 70 m 

[y = 30m |y = 20 mm (y = 80m 

.A**jUs^ (jjLul^y) AJfijjlaj ( ABC) Ajilafl AaLuw <_iLu a i^k A U • 


: A-ajllil CjUjIa^VI Aiujlaj Q^fi\ AjlLs A^Lum cjLu^ :_J ^1\ 

S ~\ [X ra ( Y n-l- Y „ + l)l 

s - \ [A’ a (Y c -Y b ) +X b (Y a -Y c )+X c (Y b -Y a )] 
S=i [70(30 - 20) + 50(80 - 30) + 20(20 - 80)] 
S=i [700 + 2500 - 1200] = lOOOwi 2 


: <r jl!UI (jg 4- 

(> li&Uaut JLmi ljO ^ajj AxlaS (jmjjLojj AaIul* Aij*-a 


tViKA 1,2,3,4: Jalijil A ^ 1 xa 1 \ .L-ajj Ajjj^Sl JlaJuLuiLj S Aiaa-a 


: 



- A-ali]| ^ ap\Jl\ 

-m 

HZ-gr- 

Llij 

AJa^ait 

Linf 

l-sup 

*«!3» 

— 

— 

0.00 

1 


AJjaUiUI 

0.982 

1.432 

80.55 

2 

s 

V=100gr 

0.665 

1.515 

112.15 

3 



1.205 

1.775 

148 35 

4 





L S1 L S2 L S3 : AjS&M c^liLu^l u^.1 (1 
A i52 ; A 2S3 ;A 1S3* *—CjI^Lula uwa^ (2 

A 123 * 2a11a]| A^Lula gJului) (3 





















: ejlituL&i' c-iLua ^1 

: 0^ (^ — 100 gr) AjSfll Uj 

L = ( Lsup - L inf ).100 

= ( 1.432- 0.982).100= 45.001^ 

= ( 1.515-0.665).100 = 85.00 mL z 
=( 1.775-1.205).100 = 57.00 mL 3 

: ujIaL-oaII uluOi (2 


<xl= 112.15-80.55 =31.60 gr 

■ SI = ^.Ll.L2.sin a* 

*La 

■ SI - -.45.85. Sin 31 60 - 910 80 m2 

2 

«2 = 148.35-112.15 =36.20gr 

■ S2 = -.L2.L3.sin a 2 

■ S2 = 1/2 .85.57 sin 36.20 = 1304.46 m2 


a3 =al +a2 = 67.8 gr 

■ S3 = ^.Ll.L3.sin a 3 

■ S 3 --.45.57.sin 67.8 = 1121.92 m 2 

J 2 

: (i—ilia!' (3 

S = Sj + s 2 - s 3 = 1093.34 m 2 


jA lo£ jLutll Ajilla (jiajj AxL S :CoilaH qjjaIII i|- 

: ^ AJjAaH A^l&l l^t^L AijjL* C<B<A 


c 



J*UUl 

X (m) 

Y(m) 

A 

275.00 

475.00 

B 

263.35 

458.70 

C 

259.50 

484.15 



















? D ac w D ab r+AsSM cjlituLail (—Lut^j (1 
? G AC k G ab : AjjI^VI cjaujVI c-luia! (2 
? a AjSsSM <—Lut^j (3 

rALjIaj ABC Ajtiai]) A^luw l-luiaI ^4 
? AajIIII (IAjjIJaVI • 

** i- 

? 4 i (JjLuIjaiVI • 

•*♦ ** s. 


:JaJ! 


:AjS& 1 Cjl£lu^l UllyA-1 


:D ab AjjaflVI AiLutait • 

:J\ plxi 

D = v'AZ 2 + AF 2 
AZ = Z B - X A — —11.65 

A Y=Y b -Y a = -16.30 
D = v (—H-65) 2 + (-16.30) 2 = 20.04m : Ai«j 

: D ac AiLutait • 


AZ = Z c + Z j4 = -15.50 
AF = Y c + Y A = +9.15 

D = V 'C—15.50) 2 + (+9.15) 2 - 18.00m : <U*j 

: CiauH\ ujIua-2 

I G ab <**i »a<> nil v 


tang = 


AZ 


-11.65 

AY 


-16.30 


= 0.715 


-» 5 = 39.504(^7’ 

:Aiaj A2HS1 AY<0j AX<0 £)1 ^ 

G AB =200+g=239 504 gr 
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:G A c * 


tang = 


AX 


-15.50 

AY 


+9.15 


1.694 


-> g = 66.0Bl£/r 

:4i«j AY>Oj AX<0 ol ^ 

G AC =400-g=333.949gr 


:a <-4^“ 3 


«=Gac-Gab = 94.445 gr : Jiitt <> 

:A^LuuJt ujLua-4 
:4_ajIa!) Aijjia • 

5 2 ~ x n (y?j—i y n +i) * 

^S=^(V C - Y b ) + X b {Y a - Y c ) + X c (Y b - Y a ) =359.25 

S=179-62 rtf 


5 = -D^. D ac . sin a = 179.67m 2 
2 

: ^JiUI "4- 

: ,jjAa jA US 4 -ujjjj uajjlaH ABCD ^1usj»1\ ^jSj] 


D 

C 

B 

A 

km 

40 

X c 

100 

40 

X-m- 

40 

Y c 

140 

100 

Y-m- 


(60,60) O Alasu cijau 

f oc = 100 m,G 0C - 100gr : <>ju US 

: L-ijlUait 


? C AJallll CjLul^] ^jS (1 
V A-ajU&JI <UIul4 (2 


















JljIaVI J &0A> Gqb> &0D 4^' (3 

Lqa> Lqb> Lqd 

? la^U Ala ? Ajjlaiil Ajfijjlaj ^Uiail c-luaI (4 

: JaJI 

:C *l£h*)(l 

: fix! 

Xq — X 0 + Loc - ^oc — 60 + 100. sill 100 — 160m 

Y c — Yq 1 Loc - Gqc. = 60 + 100. cos 100 — 60 111 

diAiull £j\ A laa^. a j C j O (jjjiail]) 4_auiaj ^ujjj CjLuI^'VI oj& jL^j) O^* 4 ^ 

G oc = 100 gr 

:4_4jl£it CjLjIjaVI 4JLj] au ulwt^ (2 

: 



S = \[X A (Y d - Y b ) + X b (Y a - Y c ) + X C (Y B - Y d ) + X D ( Y c - Y A J\ 

1 

S = -[40(40 - 140)+ 100(100-60)+ 160(140-40) 
2; 

+ 40(60 - 100)] 7200 m 2 


: Jljls&lj AjjI^VI CiAu^\ c-iLut^ (3 

:OA dUJiVI • 


500 


AY oa = X A - X 0 = 40 - 60 = -20 
AY oa - Y a - Y 0 = 100 
-> g = 29.52 f/rtan g = 


60 = +40 

201 = 0 . 


40 


: ^yt ti.il J, AX, AY yijli! yij jiaiilj 

C 0A = 400 — g = 370.48 gr 
=44.72mL OA - VAX 2 + AY 2 = V20 2 + 40 2 









:0B dbJV) * 


AX 0B - X B - X 0 = 100 - 60 = +40 


AY ob = Y b - Y 0 = 100 - 60 = +80 


o — 

40 


tail g = -— = 0. 500 -» g - 29.52 gr 
801 


:JjSM J CtetoA A^AY^jlAj J&L 

Gob = g = 29. 52 gr 

89.44mL OB = VAX 2 + AY 2 - V40 2 + 80 2 = 

:OD »UjV) • 


AX od = X D - X 0 = 40 - 60 - -20 


AY od = Y d - Y 0 - 40 - 60 = -20 


20 


tan g = — = 1 -» g = 50 gr 


c 20 

J 6^ o^t-ilAX t AY ^jLAI 

Gqd — 200 + g — 250 gr 
L od = V' AX 2 + AY 2 = v'20 z + 20 2 = 28.28m 



+ 89,44.100. sin(l00 - 29. 52) 

+ 100.28,28. sin(250- 100) 

+ 28,28. 44,72.sin(370,48 - 250)] 

S — 3200.05 + 7999.55+ 1999.70 + 1199.80 
= 7199.55 7200m 2 

. IfrAc- J^uaa. a!\ Ig-uAj A^LulaII A *j& 1\ oAA la^U 















/' \ 

_' 






A.xaAt (1 

(jj> iiu 4_Ldlj2d Ajlafr <_fA AjAI^I 

Uz ^j JULiVl S^ ] 

. JUL&t c> f l^Vi 

JS AjU]! 6^J 

ujlutla jj^dUxJ AuJblaJI CjLxJajit 

i uflAfj 4fUJI 

. 1 — UuHa]' CjA^ll 


: U&ix\ aM^ (2 

. (jljiaJ! jl SaaC’VI AjJjALui ga j£Ui) ^j| AjIaxJI oife Lij^dH 
: AjJUJI A jlatH JaI^I c-iuiA Ajjj^ll JI^aj AjUtM dife ^jj 



AjjAt&l A^ljJI jIjI*) ^ S AJaa^ ^ jl^aJI ^udj 
AjjaA^fI Ajj|)]| Sf I^jAj A AjaAllI a]£> JLuJ J^dj 

. 1&A4& 

Ajj&AVl AjjjJij Sf I^jAj B AJaj&Il) .b£' j^jadl ^ic-l J^dj 

. lAJjc- 

: (jl£ IjIa J gnfoSn AJjljL» 

^jAlui j^ajxll Jjii: HZ a = ffZ# 

.dAia. Ai^dj 

«♦ ♦ ♦ 

^jSLS ji ^^idt J Jjfc :HZ a * HZ b S 

tAjbUJL c-iLut^ ^jjj 

Ah 

tan(AHZ ) = 


H 


AB 
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Ah = H AB . tan(AHZ) 

. j^yak 1) ual^JI jliia :Ah : Aj 

. j*akl! (fcUSjl) jto 

. Ow d^ l: AtfZ = HZB - HZA 

. QjjXalxiLa AjijStuiJI Aj3|^ 4jU& ^jj (j! : Aiax^La 

. Lalaj (jl jiLii £jl Jjlll CA^ tr^ 

: AjteSM Ajfll>a (3 

. CjLiuajVlj Jflljjil Ajj&Sl -l£U3l ^J] A-kLax 1\ dAA uij^jj 
: AjiUlj AjWN c-kutx Aljj^it JI^aj AjlaaJI dAA ^jj 



Ad 


. ^5$M J* ajxSI t^jia S Akxa JlfaJI £^aj ■ 

.\AJu& Ajijalutll AjjI)JI A Aiaiill ±& Ailx .iuaj ■ 

UA& AjijSluJI Ajj 1)M Sf B AJailll Jj£> j^oSaJI Ailx Auaj ■ 

: <jl£ Alfl 11 a^-aIc- J.x-v aH (jjjjJjijLuJI AjjlLa ■ 

.SJ* Ai^ J^aid! $i Jj^ :F d - F B ✓ 

:A&UiL Ail>aJ» ljIua ^ ^lii jjfr j*aid! JjAj :F^ =jt F B v' 

Ad 

tan(AF) =- 

Ad = tan(AF) 

. jl^La :Ad :Aux 

. i ^i\ Jjla : D ab 

. cM$M\ ofiiM Oti d^' : A V = VB- VA 
















: J&t rtJyull 4 - 

Ah ual>aJI 4 -ajAj jjfr Aj\ jjjj Aj]j5lui 4Jil>4 J*J 

tf ZA ^ A A±&1\ ^ 4j&&\ S>UI Js. 5*1^11 CA\S |3] • 

H = 3.80m : c^4 

= 1.80 mm Ah 

Hza = 20 gr 


H 


B 


Hzb 


A H 


ZA 


B ^ H zb 4jS&) S>UI Js. S*]>JI ±>jl 

: iM 


tan(AtfZ AB ) = 


Ah 


: J\ plxl 


1 


H 

, , 180 

tan(AtfZ AB ) =-= 0. 47.10“ 4 

Ats 3800 

-> AHZ ab = 0.03 

A HZ ab = HZ b - HZ a 
+AHZ ab — 20.03 £jvHZ B — HZ a 


’J- 

ykja q±i Aiouijl a S A La a JL& ufl£jj aJSl; 4_Asi 

B j A 

D AB =5 00m,V A =5010gr ,V B =5016 gr : <J c^k> 13] • 

4-ajfl L-Lu^i ? Ajjuij (jlG> 

: JaJt 

VAt VB :<j' • 

: AjbUiU LtuAj * AjSa! jjc- ^3] 

















Ad — D ab . tan{AV) — 5000. tan(50.16 — 50.10) — 4.71 mm 

: c—illiLU >aj1\ ij- 


. d=5mm aAjLj Igjj D= 6.00m l^JjL SjsI; AjSa! jju 

±t£> of Ijlll CiaIc- |j| JUcA^ of 1^ (jj £j • 

Vj=50 gr AibJI 


tan(AF) — - 

D 



iJaJ) 


O ss ie 3 -) AV = 0.05 ortan(AV) = - = — = 

a D 6000 

AV V2 - VI V2 = FI + AV 50. 05 gr 
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&\J\ lj\A\ 
JULu&lj fUJl 








Aujibl ljIuu.aH 


AJjlajH (jjiL IgJ A^jLdla ^1}^) (j& — l^c^U ^Cj — uLLLIl tiJjluu : Jiia 1 

Qm\jJ$\ (J-Aut j < _jjlalj ^3^ L>* dllf UJI £)lfl f\S> JiuUJ 

. ^jixH Luu.aH JSLuu judUxH (ju ^C-jo-va ,ju jjlaia 

: S-Uc^M (2 

JSjA ^j AuJjiaLui 4u*JaLj juaUc- ^ : jjaHj uLjxuH 4- 

l^ulC' AJuLlaH Aj$LlH Jl£&l ^juuLujVI lAjjJ JIaucAjUaH 

. cjLuUuSn (ji\ 

: uaua S^ac-Vl t il^aH :l ajL^H -1- 
. Auuud. j\ AjjV$2 j| AaJLum AuJLujd ^j] : ^luoH SjL® • 

. uLu^u) Jdui ( jlc> jl Aujjb 3 \ AAJsIloa oXa&l ^j] : JLulH • 

. AjjI) Auujla. jl Auidb dJUc4 (jl\: Aua-uajH • 



l^ii!(3 

cSAaC^fl 1 A (jjj Jsjjj AuiS! Auxiaiu judU& Lff Jt>: jjAHj udj^uH 4- 
AJLJxaH JLuijIj AjLIJI jl^lu.1 ( jl£- J^xH UjjJ JIajj 

. SiaC^M JAJ Ig jlfr 
ASljjil ‘ i-iuaj :«_jLludlH 4- 


. Auaui id ji AjJVjS ji AaIula AujLujjd ^J] : gduafl ZSLa 














.(IiUla-4 Ji*i jl I jT ykj* ji 3 \ihw« 4 Jflljj Jl : • 

.(LjJ ) AjjjIjj JUiLu^) • 

: CjLugjVj (4 

Jjjljla 1 a <jjj Jj^Aj Ajjafll 4 ^Lul4 j^Up ^^A : jj^lj uijjxjil 4- 
Jl t^Lj-ajll JLSluil j <jjj|j]a]| J lAjjJ JjIa^AjIIJI 

. Jl|u» 


: IaA (jjjj-ujjj J] djluiajVl ‘ a»^-» : cflj u/Vill -J- 

:^ * a ‘^> Jaaj: 4 jj; u^aII UjLiuajVi • 

Cjliijjj ,j^j JLulLujVI AjuLui CjUuaji ^A : ^Iua! CjIj uL^ajl S 

A a^\ A cALxuu A^Iula AjjLu^i JaULuaj) MjjUaj Aija-A ^LmJj 



J JIajj ^ij j - ^ *c- J£jjj J& £)j£j LjUJaji < _ J A: Sp-jIaa 4jp^L uj|j uLiuaji 
jSjjj J]| ^jLula]| JJCj LulLaSI 4_laaL jfo*n cLauj CjIj AaIula AjjLui^pi <Ua^L 

. AoJaj^fl 

l+ttUf J ^uajj 4 £_Luall 4 Jsu4*a CjUa^L (j& SjLc- ^ : SjAlJI CjLJajVI • 

. Aail^t Aixuuljj So^lj <U1 a& J t$J a ,^,^4 aU 


J UjjJ JIajj 4 AjIjflUi AjaUaa j^aUc- : jj^Ij uLj*j]| 

. <Jj|f luaiil Jjc-j 

:uw a. <jl;.ijl t, iluflj : (. -J- 

AJIujJJI ji j^VI ji t-xut^l ji S;IaaJI jl <_Jail ^a J) : J^l oSi a • 

. Jj-iaJ! j A^JLaa]! 












: t iiu/Titt lift ty^l a : jjJil • 

. Ig£j3 Laj CjLLuajSfl J^aaJSjj AaL ■■ AjIujjaJIj JaJj : Alal^ Oi)^ ^ 

(jju J^ai^L ^jjali niLauiIl Alila AjI^U UJ^ ^ 4^ * Aialai jj& ^ 

. Aai^l-lM i-i'f-1 .>»aU i at-.-v a 

; (6 

u»i) ajjaII ji ajSsSm ^ 4^1 l> 4 ^ : jj 4 j uL^i =J- 

: (jk ^\c- j£.UU UjjJ Jlaljj cAajIaj Ai^b (jjj J^4l dua-j 

. iaja- 4 ]! £C- JJxil j jJxN • 

• Ad^hjl^J) Aj3UjJa]| qa AjLa^JI • 

. 0 JIa JiUAall ‘"'jjjfl AJJ Sjjida]| JISjVIj JiHi J A-y-.tt • 

’. La& (JjQ u/i ^Jl jLuu ‘ fl 1 j : t, 4- 

.JljlSlj AlpJL ^auj: AJiluta • 

. Jaia ^ aja-vtt U^UJ ^Awj: A&LuM jj£- £jlaui • 

: CjUjLail d A4> (jlaxj ^uajjlb j 

i_gk f- LaM (jljjAj ^La«utli a^jxlail) AIjIaSI AjLujj^I ^a Aljlaj : Jxail j£di 

. AiH^a CjIaIajI 

♦ 

(j-a A&alaj) Aj^Js^I .iJaj ji £>a AlJaj^ Ada: JjxJI Alda 

(jUI]» 

^ial dilLuiVt J <j-a Aida JLui Aida jdajj : 4_alj£JI Aida 

. A-bjid] 

^jjSJa AjLaaJ AJ*1 uia!I jj& ^jlauJt ^ ^a Aida Jlajj: ALidl AjLaaJI 

.4-aMj JJjlSI 

: f Laii! (7 

jAj t Ataji £>a Adaidl j^aldJ J^UJI J%$il jA rjjdlj uLjxdl 4- 

• C>J\1 J^l\ .^Jt, (^AJL LujJ : P'LoP • 











.tijJuSl) A-jC'liuali ljUoIaH J^jlLuu :^Jj3L4 f-Lat’ • 

.tjjiAsaA\j jUa^fl* <J*Jjla]| JaIjxJI £y* (j* <£"9 

: AuiLUt qa p-L&J) : uli^L a]1 -J- 


•21 



. 1 -j^Uxail Jj^il p-LuII < _ r Lju Igjj La£ t ^ L^jj ^LaIa [y^j& jLuu 
2aj^il ( jlc> J^juj J£j^2I XaIxLa JLuu ^*2ajj: Jflfjgi) ££LaIa. • 

. l^ijS La J*aaj ^jJ) ^iLuaVUtM/ifiAli JiLgJI 1 aIja * (jjj 

SIaUIa Ajjuiaj JSljjil (Jj^LaIa. JjjS o^uiLla £*iajj: l & Ml • 

. tijlal] L)I>a ^jJall Ujja-a £jSj duxj t l^jk- 

4_Jaxl]| — S^uiIxa — Jjiluai ‘ AOi..H Jjjfl ^2ajj : • 


( _ r Iaxj CLu^j Jjjfl j^UjlSI ^j a y Lf A : A-Ja&VI • 

JaA^Ail Jjaii JjUJI jjJ ljxJjjc f LaaJI JLjA 

: Ltt^ cA 9‘ crfcJ 1 ^ 

. .iiAjilt JIa : SjJLua cjI j 

<j^ A^jIaII J1a:S^jj£ ljLuiIj^ CjIj j^U& — 


^jLaj 4_jlS uiiuuj ljL-uLHI ljIj AjIaC-V) JUxluit -lie- : 4 _aI& ^^La 

. JSljjil Cj^LaI^i Jjjfl ojJjlxA ^uajl! lJImJI (jt fllaiuiVl 














dAAjLLa AjLuta 1 AaIaj UjIS l1 Aj l-lluojj Sjjabuall CjLujLaSI CjIa AjlaC’Vl AJIa ^jk Lai 


. 1 ul\ ^jIc-Aj ^Jl^l J^aLLuu ^Uibjt 

4 at-.-v aj A_JLiLa AjAS! Ljbjluta jA AjUJI JSjA qa £jA»all: jjAllj ufljjjuil -J- 
(JjUa ^La-uJl djjA Jlajjj cA^lu^l AJLujj^L jaJj La Lllfr 

• jAy* 



: ^>jVu «a ^jXa CjUjLa S : CjUjLall 4~ 

. Ja*jSn JLSluiV (j^-aa-aJl <ya£tofl ^utiil (jA :( A-ajLUl) A_ajA ]1 • 
. 4 -ajUil ^ 111 ^uilil A_ajI£]) • 

. ^jAaJl J«a^j AjjLa AJa^L ^A : Sjj^aJl • 
. Jj^$II jl Aa 1 £u£U ji JpUaj^U jj£j A£ Ajjafll Aj£L jA : • 

. (j^^li ,jjj aU ASja^a ( _ f A : AjIaSI • 

. AjLLJI £jj UMia uft£&jj 4 A_lH 11 Jjla jA : A^jaSI JjL • 
: l^aAl 4 A ajVL nail £jlAaJl <> £l>j| $AC- A^jj : £jlAaJl £ljj| i- 

Sa^Ij AjIS jA ^jAa • 

•6 Au!>^ • 

. <jjjAaUla oAiaia jA £jAa • 
. uLl£ Cj^Ij jA ^jAa • 































: biz>\j Jaj qj* L-iluia. 4- 

(JjUalt jic- :H • 

jifr : h • 

. lj Iaj tail jjc- : n • 


.CjIajUII : n-1 • 
. 4-AjUil (jiajC- : g • 


: <UiUil Ai^bdlj ^jj JJ& c-iLut^ <j| 

if 



: (JlSjL Aifetc ) 


MJoujjIaJI 4jfebu (g)4>Ajliil (jiajC- ljLuia. £jl La£ 


2ii + # = 64cm 
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jLaj 


tlfiS c'v 



. AjUj J£jA LL.il <j2Ll 
V 4_aS^a 11 j^Uxil AjLAtaHi ^2 • 
Lilall (jl ) cr«^ Ifcji • 
LLiall ^1 ( sr 4 JJJ 4 j 1 j 

jLaj»l\j 1 j«*mH ' • 

(_xui^j ^ u^ill djLa t -u «•% 2 

. 4-ax L ajil uwt&j 

: JaJI 


! j-ualaJ! Aj a umj# 
Cixj ) Jjxla o-U-1 

. S^l,-3 

. AjjUujl (4-iLaji) AL!iL-4 
^j ^ al n°l 4 J 3 J 2 j^flUxll Lai t lutiall 1 j^ajlII# 

^^1*21 lulail 

: 2 j 1 (jjj^ajxSl 


Ajxuajll ulua 


£i*all SjLa c-j^utAi 

** 

ciji3 


^LujjA 


«♦ 

4_LU4JJ j 

*♦ *♦ V 

•» 

4_ulu^£ 

SjsI^I 


: 4iiuil LL.il 





















? a^l) o\b JIaj IjU-1 

? (JjlLuiil <^A JS CjUjLa Ajauuj 2 

:JaJI 


4Ja^L JLuJI JIajj i 4aLi( j^j 41&L JjVi J&mJ! JIaj— 1 

. 4£ja»aJI ^IuaVLj 

JjAUjVI 04^ 6* ^jjaauj jjSia jA US JjSfl £jSjj-2 


<j-9 liUuu t fllx * 

^C- ^jIuu plxuaii qa t a a j-v a\' ^UaSM Cj'iijjj ojSjjj 

. JabLuuV' AJjUa ^auu 4jUu^JI o»a jj* ■ ^*» tiUuu 4&1* a ^UJ tilUui (jS^i 



: qj >aIU) 'J- 

? JjIIaH JSU11 JIaj |jU« 

? 4*1*1 jSjl* 

. lg_Jj jLuIaII d^dU& AjaulL 

: JjUall jlc. o' <Ua!c- I3)« 

/f = 323 cm 

/i = 17 cm (^Ajlii')^^' jk> ojU 
10 ^jSM UlaJ' <1 jUjj >sj* oii 
V <Ul&l) CjUjJ JJ& jA ^s 

?g 4-AjUij JjU L-Lu^i • 


: iM 
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. QlJjXLi Ljjl£ Uhjia JLuJI JjAJ 

. A“I JluJI jia.,1 ’. Ajauoj 





£j.1a jJJjiSj -Sa^Ij Aj]Sj £>i4 : £j!.1a]I • 

♦ 

: AajUSI AjI&JI CjUhjJ JJC- • 

n = " = ^ = 19 : cjUjjil jjc fJbu 

: 0^ • 10 ^ji\ AJiil i^UjJ JJC. <ji Uj 


n = rii + n 2 


n z = n — n x = 19 — 10 = 9 

: AajUJI jju • 

♦ 

2h + g = 64 cm -» g = 64 — 2fi = 30cm : ^ju 

:^jUI ^jaUI ’ s J- 
: yim jiiii 4^ • 












?JUjU 1$1a H>\j <j£ cfei ?9 fjl\l (> 4^>aJI j^aUxJI 4 \ a* m'\\ ^~1 

- Lia UjSji -? 4 4J1 jUull j*akJ! V&xl "cjUjL* ^ U-2 

?"4_JLua" Aj±l\ (jk L^JlLa l-uja 1 j^aUxJI 1 ilua— ? 

? "4_JuJajir AjLLJI l^JlLa t-LuA J^uu 2 j^UaJI (_ilua-4 


: JaJI 


jLLui) jl^~ 6 
•JJ^' 

till dI±a1\ uLj>uflji(ujj2Li) &\x~l 

J 4 » 

ob^it Lijj^xU: SUS - 8 

ism 

AjISj j AjUsJ : flyiafrt <y&lj -9 

. <iH (j-aLLw^*! 


: lAjjJj j^aUxJJ 4jlauu~ 1 

JLajIj (jjj oJfllj—2 

SiAC'S?! 

AjLjaJIj JaViUj ^jljrJxlutA ^Jouj—3 

.f LLtll A-Jaxl] 4 

: A «•«Jail ojU^JU jLL-uI jl^—5 
Ajpii 4_4 jIL&] 










































— ‘ slLlu1\ 41aIa— J<jg \\ : f IasJI 2 

AjjIj — Aul^b ~ A jj *'^ :^J| 4_$juiajJI l-i^a SJluaI^j - 3 
. Ajjjli —A u in jj : Ajjuia^j liua t a ‘, 4 
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( -\ 

(Jbjxj (1 

. iatiu ‘ aHa a iajjj ^uuu C£lua[$^l! <ill* ua 


jjIsj (jlLa ^jlc- Ajjjt ^4 (jluu^U jjSIaII jxuJI ^ LulL 

c^jIj (jLu^jj Jajj AJIa UaJ Jjjiall ljjI£ Aj^UIaII ^jluuVt <lfl;tuaa. 
AjjIulaII AjJajSft AjJalll (ilD LgJjS Ailaiall <—iluaj 



j-4 A^u^Haj AjajIaJI A_4jlLa ^ic. ojjll til!luL4 5 a& 

. uLjaII ^ ot-.-v a\ 1 S^u£it Cjl^yutli 

: l aA (jflj Cjlijiail I ; Cjlijlflil ‘ (2 


: AJ^ia ^jALj : j-jIjCjM uLL^jII • 

. AjaLJI Jjla]| S 
.Ajj*^I <jjjlaH ^ 
. Ajjlajil 'f 

.(djUuJt) AjljjjjJI 


:A_Lwa ^jALj : < _ r Ia2ll uixL^HI • 

I^jjuju djxaltll ^iC’ oj^LaJl Aju^util JjjJail ^JUjluiVt uai^il s 

. I^jUJaUj Ajflj l^uLjjluaj AJj^uij 
























j Ajauulal) CjLJbjSM 4 aaxAaII Jjjlail JjSM ‘ 

.^JjJail CilipLa ( jlS‘ UL*1 

Ajx SjC-jJI uLiuajSn A A A 1 y"S a\\ JjjJaJI r^lfUl ‘ a^Uv^ 

Aj*^]| 4_iuajxil ^JaIaaIIj AjjjIaM ^jjLualll ljIj JjjJa]| 1 —dllll * a1^]|v^ 

: |Jjj >kll CjU »La (3 
: <jA— J^uu- CjUjL® <jl 

IfSjAj jAj Jja ji : fj* • 

. (j W * A a ccilj^| Ajiiil AjuIjjj 

Jjjjlall JLHuiV AAaLulaII jA : ^ja-ua • 

. (£jj) laA£ Ajjjj^ail 



Jauu JjjjJa]| qa AjjaflVl A^Lub&il ( _^A : A„ A • 

. A&jini 

A£^J A<Aim j A^uAj Aiuflj A^IIxaIIj Sjj&aII AaIulaJI : Acglll] • 

.CjLjxS) 

j^IaI! ACjUSI ,j^ jAtA^iajjxil Cjlijiail Aila. dlluj^Jl • 

. <Jjjjlj<Util £y& 1 a; ^ jAyJ 

JJC- ^U. la£>*i (jc- SjUC' jAjt AjJiUJI ji uajUJI jl : JjjjJaJI AlU • 
. ljLjaII ^gji^laJaV) cijiSjU UL^ij qaj^La ±ixa 





































Ajj1>S 4aL jla (jc- Sjbc- jAj JjlaJI OJ^ : cr^' • 

• U J*^ 4 to 1 * 2 ' <ji 0^)^ to 

uijljAi JjJa {jlc- Jlajt JjjjJaJb Al^La 3b£ (jt SjbC' jA : Jj.lIiJI • 

.jUaaSM oLm uLj^H ^tXuaaJjj ^ ^^ j j j Jall 

(jj j iaH l-ijIja. Jjla ^Jc- jIaj t Aijiia Ajiau $jbc jAj c JxLbl jl • 

c^iV)j| l-u^jj jia-LJI (jc- SLubait Jjfr jJ AJIa. 

l-uI^. jlAlat ( _ J Jc- £)USfl Jjjluu <jb^l (jiaauj 

IgJ ^Uuij jLuu A-JUjJall AjjjII JjLj fjj^MA (jt SjbC’ jA: jAaball • 

• ji^buVb 

:<^A Ajka. Jjjbj AajjL Jjjlail : ,b p ^ a^u (4 

{^ky>l\ | JsAulaM • 

. j^l\ • 

. <UbajxII jAUx«I) • 

: (5 

<_$ ^jluLdij AJa^ljj t(jiajSb 0 4 jLi ^ba a ( jc, SjbC' $A : lJljxj 4 I- 

^ JjL ^ JjjlaJI j ' jl4 ' ^ C«^ ‘ cii^' cr^ 

JUbl Jlu 4ij£] 13laj tJjjbjJI ^a! to 

^gjiuii<J )Ja4j Cy*3 i ^ 4 ^ O'® ®" QdUjLuxlI 




IlMl.Ua 


S—> UtfUU* — 









: ^j| AjJj ^jJjJaJI j^Ja»ail : <Laujj i- 

.Aj^-U! J] AjIJjil (>» jja»a]l dLa^l L r A * jA £)& :<Ua>jjJI • 

a a JLulj ^yj&sSMj ^Jj^jlSI : (j& ojLj^I ^jj : ^iuJ) • 

• CjlC’lfljjVI (jC' CjliLuL^il (jjLjj ufcLi^V 
<j-a 4_aJj Jii (JjSj ^LuaI (jfr ojU& jA : AJjIIaII ^jiuta • 

.g£>uuil!j AjjjII £jj ji«al 

(jjlSb £jfij Ja^j AjaaJaJI Jjlaj ^jj : iajhi N • 

. j^SM 4 ^ 

4^LuL4J jL^H\ (jjI^Ll jA^ll 4 aLuL 4 ^JJ : jA^J) • 

Jaii i-ijMAj AjjU] Jaii LyjjiUiio J Vj-A^ ^jJjlail j^JxaJl j * ■ • 

Jjxaj( 4-aijj2a]^ Ajt. a~\ al\ cjliLutailj cjliLuuJlj 

£$jAaJI 

^auu t 4 J Jlji (jjLm*. Jmmu V) J (ji ^USI J^aJI <j) : AjLua -J- 

. f fU% 

:AjL-u^i ‘-iaj La J*Jj 

T = AifeUJL t .u . iVi : £^4^ Jj^ 1 ^ 
H n+1 — H n ±T. D nn+1 : 4&UJL u^au : (<1^1\)^jA^\ ^U3j! ✓ 

4jIJj (j-a AjuIjIaJI uliLuiait ( X^a_i ‘ ^ »^*« : 4_a£|^lail (JjtiLukaJ) S 


. <Lut*J ^Jj 

Jj^aJ 4Jla cjla^xla ^Je ^jJall j^JUl flja&t JIa. : CiLu^laJl 
Lai ^jxiaij JjJa c-iLut^ ^jjj j]aj&]| uAuajj AilalaJl 1^ ^ 

: ^ 





■>- 



2nfl -> 360° 

L -> cc° 

n. !Jt. a° 

—> L =- 

180° 
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AjLlu^i Ja^j iaa. Vi AJalj .L1& £Aj : ^LaJl j^Jauail V 

: (Ji ^ (u^J^ CfcDf^ On) 



Hit kU-v a (j j» SjJulxa Mjjjij iaa. CjlC’lijjl : AjjISI V 

jja- 4 ^lalij AJa&L Aj^ulUI a jaj V <jtp.Vl Ajj jj&c^UajluiVI) 

. IAJU& Ajjlil cjLua. ^£> JiLuuj ^a 3! j-a^l t ^uajail ^Ja^aJl ^a ^Jjjjlail 



A ALliil £liSjl Jli*ll I^A ^ 

J 100m Aj^mjJI ^jWt a £jj j>-aa-a 

:< 101m 


AH^ = 



UIj£lui A Ajallll Jal&u 4 ^jj dua. 
( jl£‘ JljlaSM (j-uLajj l A fl Lj />tt Aj^uuil 


|j& ^ij Jaull ^jLulLa j£2 f^i Lajc Aijjil 


1= Jllail 


Jlxa J^La qa d^j Jjaui La J^uJaj AdLS j^Jaj <jl Jai<a]| ^a: JlfLa 4 - 


: oliij 


{■■>} 





















1/100 





• ( ): Q£ £jjlLaJ! Jjla cJjuaj • 

n.!R.a° 3.14X60X30 

L - -- 31.40 m 

180° 180 

30m,50m,81.40m, 121.40m. : 4^1*]) • 


. ollax a IgJLLo^ (j^ajVI iai <—lAmt 1 a £)ll ^-ualj jA La£ • 

: 4JI la^Ufl 1 ■' 4_Luiilb Lei • 

H 1 = H 3 JjSM uJ^iiAll 0^ ) ^-uiU s 

t—ijArtUI 4J (La^Jjj aM) H 2 £)l3 4jicj tL&gJjj LaLaj .^At) q\ jj\ 

: 4j£taJlj AjLui^ ^j£^u Ia£ t lag* a 


T, = 


AH 


13 


'13 


|100- 100| 
50 


= 0.00 


.1 12 = 100 - 0 X 50 = 100mH 2 = H x + T t 


£jj ) ^\j1\ *}aJi k^jlL S 














































:ojl.iLa JiAJ t Qjt a\> *j 


T? = 


AH 


35 


'35 


199 - 1001 


= 0.014 


71.40 

j^lxAl .1I& c-iLut^ qm tII& aj (j lit j^Vl 

. 1 34 = 100 - 0.014 X 31.40 = 99 . 56 mH 4 = H 3 - T 2 


i-iljw * aUj uL^I^UI 4J1A. SLaj# 

:PS j P4 £#i c-iutaJ# 

, , / * \ 40 

X a = (Ah j. —- = 0 . 56 X —— ^ 14 . 40 m 
1 1 \Ah t J 1.56 

A fix = 99.56 - 99 . 00 - 0 . 56 m : J 

, , /* \ 4-0 

X 2 = (Ah 2 ). 77 " — 100 X——^ 25 . 60 m 
\Ah t / 1.56 

A h 2 100.00 - 99.00 - 1.00 m : d 
: ^ ^ • 













1/100 




PF 


1/1000 





J 

t 08.00 m 




14.4 m 

^6nT^ 



^ Id i Ml >1 _ it ;» 



[ ] 

S i 

5 

jV 1 -ia — i. '.1 J ■ -|1 1 ■ 

s 

g 

% 

i 

«ari 

S 

§ 

| 

s 

100.0ft 

c » T| « u ^ b _ j , 

S 

i 

1 

t 

■*4 

s 

0 

0 

—H 

«( 

s 

1 

s 

c ^ 

5 , \> T l.-,t W., ,p 


50jOO 

104)0 

31.-40 

4000 

J ._ -£■ j '■- ■! slit-jLu _ Ji 

i 

s 

t 

s 

| 

O 

Vh 

$ 

T 

HI 

O 

r4 

pN 

T Ti 

Uj — j - — 1 


5000 111 ^ 0% 

J 1 *Jo it] ^ 


h 1 < 1l -1 * - !| 

1. iLi ■■•* 1- ■ 1 * t jLt 1 L , Ji _ u 1 


‘■J^ 1 j* 

1^31,40 

- JU- ^JC j* 

-. / 7 

50.00 m 

-10.00 m 




ijj 1ul« MJoujIjj lgji& ^JaHa ^ :4jJaj*Jl jAUxaII 4- 

oUjVI ^ Jjjlall jja-a ^ fclalS ^jSUi 


•(^ 























































ljj 1« UjaJj <UU Aluj £C- SjLc- jA: i- 

JjjL JUJV Jj^aj j^aUxilj JS ^jlaujt 


. jl jiail A «< a A \t cj^Ui! j£ (jk Jj-la. 

AJLTS 

A 



jflUJI i- 


lajIaaJ) j \ j £- ^kc ^jJail j^ia aII <LaUJI J&IjaJL * 

. <1j\1A\ 

i_gh l±Lj^ <jjSj La Llk 4_j| ( _ r Jaj*JI 4JU ^ Ja^Lj ^lmll AauuIIj 

. is^J^ &kUjVt 

£j!>uUi| ka. t-j^iaj A^l\ ka. uj^Ia VjA* J^kail u ^U 

| A a<^-. a-v A tl ujliLuLaitj AU^aJl 
.Ifjaj jja-all jU<j J& Ifj* JJaj ^->11 ^A«uiU 
ujMtia ^k jLakVL i A *j aj ( _ s kj jj a aH jLuu 4jjj}| Cjklijjl t-u <aj 
: ^ US t^jujUJ! ^^k AjjjaJI Lf ^j A1 j±a jja-aJI Ik 

H' n+1 = H' n ±T'.L nn+1 

. jja-aII ( jl£> AjjIS] J j±a ui* 4jjlSl tlklijjl f Uacj 4JU ^r^Ja^U 

: (jjjjiUIl (JjjiUJI Lima jiaJ] ^^HU. ^ Ulj. w ial\ UliluM ui* 
















rsJC'Lla ujUIaj! lJ jj w * A *^jjV* 411^11 



B • 

A 


AB 


Ah, 


tanct = T'i = — -> Ai? = Xi.T' 

*1 1 

AC 


tan /? = T t = — -> AC = X x . T 
H 1 X, 1 



M 


AC + Ai? = Afca - X x . T 1 + X a . r' a 

A/ii 

X 1 =- 

+ r'i 

:^UU2V)o-^ IfS ajbJI 

AS _ 


tan « = rs = — -> AS = X 2 . r' 
2 X, 2 


AC 


tan B = T 2 = — -> AC = X 2 . r 
X 2 2 


AC - AS = Afe 2 = X 2 . T 2 - X 2 . T f 2 

A h 2 

X 2 =- 

T 7 - T'n 


(jj2 ajaJI ^Lilll 4 qa Jib: JlAa i|- 


>.s\S ^ rfi 

oJL> 


0.110 




a 112 


/ ^>>aJI Jo> 

sr^ — 






jft> fiLaij B B S 

*-l 2 

8 

■S 

a? 

. s 

- 8 
IP^I 

SS'ZOl 

Pa iuuujbJI Jei> £Lb N 

S 

ri 

b? *? 

8 8 

s? 

8 

j? 

8 

100.78 

102.95 

uL§1 .m.ij>, 1,44 1,50 

5.00 

S.00 

1.50 

2.17 

wLsL^ g 

S 8 
8 S 

8 

■8 

8 

s 

8 

8 

S 

s 


AjIA dutj jja-aJI ±>& cjjxaIa <jl3 jLuAt ( jl£> ^uatj jA Ia£ • 






















































:jM ■ 

H\ = H\ + T\. L 12 = 102.00 + 0.110 X 5.00 = 102.55m 
H' 3 = H\ + T\. L 13 = 102.00 + 0.110 X 6. 50 = 102.71m 

: 6^' " 


H r 4 = H \ - T' 2 . L 14 = 102 - 0.112 X 5.00 = 101.44m 
H's = H\ — T\. t 15 = 102 - 0.112 X 6. 50 = 101.27m 

: jja-ait ^Ljxa umiai • 


x t = 


Ah i 


1.93 


= 2.17 m :jL-JI 


t^-t ^ loo-on 

Ah t = 102.71 - 100.78 = 1.93m : ^ 

Ah 2 _ 0.49 


x 7 = 


— 0.44m : 0^' ■ 


T z +T j 1 . 000 + 0.112 

Ah 2 = 101.27- 100.78 = 0.49m : ^ 

*U a-v aU ujliLuLftit SLaj j ‘ -u oa 1 • 

: Jjjj jall ^ja. JjAa. JJ& jl j 4jjlS| “l** uLua. • 

: jl«J! Jc- ■ 

ff 6 = ff i + r x . i 16 = 102.00 + 0.110 X 8. 67 = 102.95m 

: U^' ■ 


H ' 7 = H\ — T' 2 . L 17 = 102 - 0.112 X 6.94 = 101.22m 

. 6^1 ( jL* a\\ ( jl£- (_g£ Jj^aaJ 


jftl (6 

Jj.ia. (y^Jaal (jjj iall Sjiaj j| JalLoi) (jfr SjLc- jA: 4ijj*j -J- 

‘-*j) AiLlj-a jl < JjAiaJlj 















: J^^aM c-LutAi «■ j * * elj (j): 4 _a^uj 4 

• cii^' JJ 2 ^ S 

. 4^apl\ ^HaM jjj*j v^ 

•®4»j Aiu ^ ^UaJ! jfM jjj*j s 

jja-aII ^wjj ^ 

. (jljl ail jja-aII uuljaJI ^uij S 

. t^jjj iaj^l tA-fcuajaJI jAUIaII jIaj^VIj JjJa. v^ 

^j (> )^U1I t£»A u*jA (^Jjllj jiaJI)cjl;^lA]! j u * ign fli&J! v^ 

.(JLu&l 
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ulLuiaj a /*u jLaj 





1/100 

A 

- >1/1000 

+70. OOm 

V 



r 1 " 

1 

1 i 

2 £ 

i i 

J 4 

i i 

1 £ 

i i 

i 6 

jjjl -ii. ^ ii i -1 ihTi 




■*+ 

n 

OJ 

r- 



‘r" . F - j'. 1* 1-i-T. Hl.k 'iji 

Q 

o 

r- 



73.00 


o 

q 

i ? 

4jj pJl jlaUJil 


30,00 

30,00 

25,00 


1 

^_a£,I jjjzul OlaLioiiJil 

O 

O 

O 






4J+ 1 




LJi_Zki^3L!j4J^ J| 



S' "\ 
















































. Ja^ c_ £)a Jilj# 

£ P 5J P 4 

:P 6J P 5 

JT.fi. al 3,14.70.18 

Li —-—-= 21.98m 

1 180 180 

7T.fi. «2 3,14.70.17 

L 2 — -=-= 20.75m 

z 180 180 

: ‘ AjIjj cAIUmaII <— 

30,60,85,106.98.127.73m 

J Jj;W 4- 

: ( P 4 p i 6- ) J^l- 


T i = 


AH 


14 


J 14 


|73-74| 

85~ 


= 0.0117 


: ( P 6 <A p 4 <> ) 


r, = 


AH 


46 


J 46 


|74-73| 


= 0.0234 


42.73 

4Jj$•% oil Jaa. \'j j 1A 4_ 

: JjSM A aU-i^U— 

H 2 - Hi - Ti 

L 12 - 74.00 - 0.0117 X 30 - 73.64 


Hq = Hi — Ti 


L 13 - 74.00 - 0.0117 X 60 - 73.29 

H 4 - H a - Tx 
L 14 - 74.00 - 0.0117 X 85 - 73.00 

: Allx JUfl- 

,L_45 = 73.00 + 0.0234 X 25.98 = 73.61mH s = H 4 + T 2 

(, 4Jla. Staj# 

. f Jj% jiaJI fjSuj £Sl>A^ tPak ^w4>» 

















:P3 jP2 Ojj 

Xl = (Ahl) (i) = (0 ' 36) ® = 16 ' 62wt 
^ = (A ^'(i) = (0 ' 29) '© = 13 ' 38m 


1/100 

I 

I -> 1/1000 


^70.00+ 





* 

/ 

l ' 

i ^ 

£ 

i € 

V?jjifl ^_nJ\Ju, 

O 

Q 

v> 

hr 

o 

Q 

E 

Q 

q 

K 

CN 

K 

O 

Cl 

(FJ 

rv 

O 

Cj 

;£ 


74.00 

3 

P 

a 

£? 

D 

Cl 

e 

5 ^ 

T- 

8 

rt 



30,00 

30,00 

25,00 

21,98 

20,75 

^SI jUl ^UJ 

8 

d 

30.00 

00 09 

85.00 

8 

s 

c 

ft 

t Jj *^ 1 


" -—__M 117 

G 5-00 ni J^ls ji- — -____ 

0 . 0234 ^-—" 

^^3273 hi 

j i -i, *1 j^jI 


JJjl 

/ - 35 * \ 

7 L = 42,73 m X 

85.00 m 



: Ajyufl A- 







































: 4&UJL Aijla P 5 j P 4 Uj.il • 

7T.fi.« jt. 41.35 

Z, 45 =-=-= 2 5m 

43 180 180 

^'.f- l» 'A J jtlT..U iljlilwMil ^*La£1^2aJI CjISUj^aII ‘ _jl■ aaj • 

25.55.75.100.120 : <^!>ill 

ij\ (>» ^jVu * ! 4 Jaa. £C- Sjbc- £$jAa!I £)l Uj : Jj JfA LjLuA • 

: jA Jj-» jj 4Jlfl 4 

1A//I 154.50- 57.001 2.50 

T = - - - - 0.0208 ^ (2.1%) 

L 120 120 v y 

:(<Uluil ) ^ ^ ial^l JjC’ £jjJLa 11 ul&Ujjf <-iLuaj • 


T.L 1Z - 57.00 - 0.0208 X 25 = 56 . 48 mH z = H a - 

T.Z , 13 - 57.00 - 0.0208 X 55 = 55 . 85 mH 3 = H a - 

T.L 14 = 57.00 - 0.0208 X 75 - 55 . 44 mH 4 = H x - 

T.L 15 - 57 . 00 - 0.0208 X 100 - 54 . 92 mH s - H a - 

. CitL^plI 4 J 1 A. Staj • 
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*1 = 
*2 


. U jiaJ! £jlj • 

P 3 J P 2Ctt cA^' • 

(Ahi) (i) =(i - 68) £) =2i - 63w 

^ ) (i) =(o - 65) 'S =8 - 37m 

Afci = 56.48 - 54.80 = 1.68m 

A h 2 = 56. 50 - 55.85 = 0.65m 

A h t = AAj + A h 2 = 2.33m 

: (^11311 jwyll Jyaaij <ji • 


^■J j • • ' ^ 


■ !a 



75.00 Jjfcjfc-MJ 


(k=41.00 H =35^ 

L'JSOO 


20 00 


: ^HSI ^>ull i|- 









































1/100 

4 

L 

/v^ 

0.07 


. Id jhjl JU ;wuw 

1/100 

jji-i ~ 

lia.oo 


i/r 

i 

oilei 1 S E 




\j/3 



0.22 



■—! JJ r 1 4 

yl) 




120.00 






S 

cs 

© 

lA 

© 


o 

c< 

© 

U"l 

© 


iiiUJi 



1.50 

5.00 




W ISLwwill 


O i 

o 

© 



: JaJt 


119 * 50 m jja-aII ±j£- (—<jl£ jLuJi ( jlc> ^us\j jA la£ • 

: 4jjj]| (-U^lla < -LuiaJ • 

:jluu]| ■ 

H r 2 = H\-r 1 .L 1 = 120 - 0.22 X 5.00 = 118.90m 

: Oi*£\ " 

H' 3 = H\ + T' 2 .L 2 = 120 + 0.07 X 5.00 = 120.35m 

H' 4 = H' 1 + T' 1 .L 4 = 120 + 0.07 X 6. 50 = 120.45m 
: jiaJli • 


X 1 - 


Aft! 


0.60 


= 1.34 m : jUuJI 


X, = 


7' 1 -7’ 1 0.667-0.220 

Ah t = 119.5 - 118.90 - 0 . 60 m : «S 

Aft 2 


0.95 


— 1 . 02 m : 


T 2 -r 2 1.000-0.070 

Ah 2 — 120.45 — 119.50 = 0 . 95 m : 

:jluu ^ ^LaJI i .urti • 

5 


di = (AAi).( —) = 0.5 X —^— 

1 1 \ Ah J 1.10 
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= 2 . 27 m 










































d 2 = (A h 2 ). (—) = 0.6 X —= 2 . 73 m 
1 1 \Ah t ) 1.10 

: 

*♦ 

Ah t = 0.5 + 0.6 = 1 . 10 m 

^kjAi ±£- (l^J AjjLuLoJI £^jAia]| jl j AjjlII ‘ -1U*lU A C-)Lul^ J^£j • 

. ‘ (_UWjll4 J U itlulL t>jA\ sja 1 g JU <1~\ ' | 

.i 25 = 119. 50 - 0.667 X 1.34 = 118.60H 5 = H 2 - T ± 

: " 

.i 46 = 119.50 + 1.00 X 1.02 = 120.52H 6 = H 4 + T 2 

p*J\ ^S> ijk *J 4 AjLA^aII LjliL-tuJI SIaj • 



: ^jxil 




{-} 









































- t &\ 

*J y^' i 4a— . jj-j 

C; , , n 

. V Ua-’ ■. - V—u 

A 

J E 

D 

^ 000 \ 

B 

_ P 

G 

2/3 


C 


Ajjtiill Jaa ujj*i iIa 


r> 

g 

Fl" 

■*# 

142,77 


£ J, . 7i rt 1 \ JaJ*. ■—j Ji .Ii'lrt 



144,78 



CjLsL—■aI'i 



4.50 

4.50 


\ J1a1\ CjIaL-.^tJ. 1 . 







: JaJt 

: A-jujJall c-iLut^ • 


T\ = 




:jU! 

1142,77—143.00| 


T\ = 


Ll 4.50 

|Ah'Z| 1143.11-143.001 0.11 


0.23 

4.50 


J* 

= 0.051 


= 0.024:^!^ 


L2 4.50 4.50 

jtuu]| f.UaC’j 4JU :<Ul& A laa^. -* 

:C j F c-u** il « a 


flc = flV + r z .t 2 

^gjILuu t Uj ! (Jjl&lfijjl Ljluta. • 

= H e = Hj = 144.78 m 

: (jjjJa-Lail < _ y jfllui4 4j°i uLut^. • 

SjaIj Uj :jUu]| ■ 

Ah, 2.01 

X 1 = -— =-— = 3.26m 

1 T 1 -T\ 0.667-0.051 

A h t = 144.78 - 142.77 - 2.01m : Au* 

:£lfl (JIjcLIi ^si^AaII Jaa. cJi Uj: OjjuM J& ■ 
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1.67 


= 2.42m 


A/l-2 

— __ 

T z + T' 2 0.667 + 0.024 

&h 2 = 144.78 - 143.11 = 1.67m : 

: CjlC’lfljjVI <-jLua • 

:jM' J* " 

H' h = H k — T \.L kh = 143.00 - 0.051 X 7.76 = 142.60m 

H' D — H' K + T \.L kd - 143.00 + 0.024 X 6.92 = 143.17m 

uliluuaj c_LLuilla JUxluiL (jjC’lajjVl : A a 

. jjaydl Js> 






ft .. . T1 

. V -J- % T ~l 

I 1 -U 

2/3 

h 

J E 


D 


B 

“g 

[V 2/3 


C 



r- 


o 

o 

h- 

r_ 

o - ’ 

f0 

_1=lL 

to 

TJ 

*F^- 

to 

cn 

2 

CM 

CXI 


K 

CO 

CO 

CO 

o 

p j JMrtlll ; jr i m "i 

to* 



r^_ 

CD 

(XI 






Tf 

AjJjjiJl CjLsL-jaII 


2.42 

4.50 

4.50 

3,26 

^ LSL'b hi^l 

6.92 

O 
■ ft 

-h 

0,00 

o 

1ft 

-f 

x~ 

ft- 

























/ \ 

\_/ 

: lJj j*j (1 

Jjfl j all JL^jI tiULmaS jajj c4_L4j^xil JULa*jM 4jj£l ljLulLj 

ji tjlf&l ji AjjUI! 3 jt nhN Jjfl 

. (jji.'i] j| 4jJj.iaJl i^<, ,.tl< 



« (2 

: lg_U 4 iSaa ^luisj aJC- ^jj ‘ 

,j-9 ja^ail t a ^ ttj 4_iILaj| 4il£]| 1 lift ^ )J :4j«4A*sJI uua • 

: cp] l^i^luaj ^3 t JM 

50 m c-J&Sfl IgJjia JjLajj V : 4lJ£ V 

100m j 50m A l^JjL :4 oaaSM aJxujjIa ^ 

. jilaal CjLL4 Jj^j : 4aaASfl S^uS 

j£jj uS lL * «il!l2 t 4c^jla JlLujj cj|j tgJj&j jj- u*l\ jjaSj :JLuJI l-lu^. • 

: l^la jixj 

# 

. a AjSiii - a ^ jflijjii uji j y 

. 4<UIJ)^<4^ J3' ^ 

.4Hjla!i JJ- -vti y 










Aijiail t-iic^l SjIaJI ‘ lift u&ite :AjijS?l SjLail um • 

fllill j|ja jjlajj £ujtij jajjj»a Ail uLu^ii) lift ^ Ja^Lj taaij 

: AaJ tiliiij 

Lil& IftAaJj t LulLaII £yt Ajjjftil ojIaaSI lgj£ J^aLLuu: A-auaiail Sjla^JL jj^aJI ^ 

. Aluxil j>«aJI 

A Lx Jail LgJLajLLai l^aij cljAUI A^olail JjAll J^slLuu: A-uJaII V' 

. S;Ua£ jl Lutl<v£ Jajuj-uj 

flL oJLa£ AJLujj^JI JLulLuL jj* aail oift JLjjjj : A^IulaII Aailuj^il jj j aail S 

** > 

. A n.h 


. (jjlsujJlj iy^iiL A_u*J| JjAll JajlLuu : AjjAlaSI jj j aail S 

(jA Lai l)lai (ijJ^VI jJamaJI jjjju : jI^aVI Aluiiall AaiLu^pJI JJ 1 a^jl S 

. Ala*luLail AJLajaJI AJl^ Sj$a. j Ajjtuajjjl JjIa. 



:^iajiilj LiJ^il ulua • 

. £j>a Jjjla Jjfl 0^41^ ^ 

. Aijfl CjLjxil jjuJ : (jjjlail >-aJI v' 

. A 2 jfl ul;UalII A£j^i j : AluJI j'aail 

: >«•>!! jSjft (3 


: ^ Aauujj f 1)^1 Aj^Ij ^>a jamaJI 

















jjjjlII A£jaJ j-uaj*JI ^r^cJauJI AjJajl -J- 

: (j»a La Lilt (jAj ;A_ajLLaJ]j iajjJu ^au 3 Aljfl 



4_ajj£ A j ilkfr AjLJa AAjfl ^JjS; jaIula ^luta ^Lu^£ j^lfr ( _ J A : Aia^LII ■ 
4 4jV*U At4 AaJjJa JSljj ( jlC’ <0U Lai; Ajjfl)i| AJLuj^iJI ^<a AJLla 

.UjjC- jl SfjlaA ji ^ja-a AL^Ij (jit 

jijjjj t >*aJI AfijlS ^ Ujla Jlu ju ajc- jA :uLi«aj]| ■ 

JUS?) AaJ>j ^ nU> i Oi4P O^aLj inj ;Ajj 4)]| Ajftjla]! £C- !liiia 

. AaajIaJI Aj^Uil <ja JajluJt ^Lut^Sn AjaU <ja 

uillalb j jUxa^M olxa eUail (jj^i ‘ J^xj 

uL&I^£jj;4u^j jUaaVI olxa ^lai A-ixjlxil ‘ A^x ^a 

. jl f L^£il til^Luii jjjAii Cj1jj 2 ji 

AxIulaI) AiLujjaJLj jx±j AjijiUii j^Ufr SjbC' ^LulaM) -J- 

: cP®' tAS LaJ Jaxj Lgilaj duxj 
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(jt SjIjC' ji j' AaI^j JI^jjI jjLLLaS jjjju : Ajja* 

JJCj (juaJI Jjlai jlauib U & 1 alla-j Aj^Iula jj Auijla^l S.la&i 

. Al AjjL«it CjIj 3 *-a]| 



AjjIAj j- JSjjj Igjlcjt (jUjj' U JJCjc^HaM jl: AnjLaJI 

.Ali^Jj 

Aj)i t Aili. Ajjj jlluilj AiJaji :laA (jjjjAj l£LaJl ^jAj 

y* ji£u-V c^b cj$ crte* <> 0J% 

jlJaj dlaj^l ^ (d^) ObjUjc^jlaM 

A^lc-J (jl\ AituaVU 4 Ajjj AjxJaj l-lu^. jl JjL« jlA^ j\ £*.\j 

. Als^LJI ^£jjj 

lA> J* 



AdJllul Ajfljb 


v= 


/ 


^mL«<> *Uj£ 


^iQaUl Ajlwji 


\ 




?te 


it ii 


* . ,, + 

4mij diSlj 

4ijJd iiSilj 


rjj_ 




AalaUxA jUlutt Sj^l <jjjfl jjiajj AjL j£Aj £)| Jji^t 

Q±i dl£ja*VI uLad^d (j^l^lal * cAxj^a ^Jaii jLui SjL a ^ 

,^jt£^l AjL-uj^j j* ^Jauj AjLujj^i 

















































jj& 1$a!I AijAiaH AjJjajlII JIa^VI JjSIuu :CjtuiLui^l 4- 
AaLus AaH£ Sj& 1£ Jli ujL-uLuiSfl £)j$j b Lllc-j i Ajpil ^jl\ 
frixl\ ^ >uaj Sjelftt £lfi A^A ^ku*]) Aj>UI CajI£ |j| U t jjl£jJI 
. AajUaII AaL^JI AajaII AJLJa Ajlt ^Jj jIajSM j\ jIaVIj 



: ^Aj 1$1 a Aa^Ia j£aj £.1*^ j>a*JI : i»m»]| 0|»S1 (4 

: AaJIaJI ,ja £^U j£<uu ij£jj: A „ A yj^ 4- 


JSj JUiLub fjli t>AaJI Jjla] AajIja Aflljj ^A : AaaiajjJI AflljjJI • 




(Cjbjxll JSj (jk A fl 4*14 II Ajit AjaJflAi) Cj^fjA^SIj J' Jt^l\ 


.AaajUJIj Aakuijil >lSjil J& 




^umuj iJfl'ij 

4jLu jUb 


bVjs iijj 
IPN ■ uy ri Oaia 



4 .UMJJJ iyi'i J 


AauojjII jaljjil 

<1^lg II j u ai (jjAA £ja 
j!ja]|j (^-uajxil l^xlaiAl 


AjlaUa^ SjU t^l^jjl]! ^1 I^aIc- Jjtfaj jULmI Sj^i Jjfl Aa*aajj]| AatjjJI ^ajJ 

: ^ AJaaaaJI l^iiUajj ^LaJI ,ja l** aj ^ CaI j AaL^ 

. JJV)il j ^L^l j <JaLj*JI A£ja. (jc- AajUJI uLdA^all qo\lo!a\ */ 

. f Ua&Sfl dl;JluiV Aictuxa £ja3$j ljLjIulaII ^ f Uaa&l Aaj S 
lall&II 'g “*» AJaja AajLujja A&ljfl Jjjfl UjIj (jl^jAiSl SjL® ^uajj S 


. Aaijjii jLSiuiV 





































A^jc- Jflljj ££ Sjbc- tciUIIU Lai (jAuZ • 

. A-Luaj^jj ^JaA a £yi ji-uaI ^JaiLa lj|1 

l^Jajj JC'Luu A-luujj]| Jfljjjil ^JC’ SaHaa LfJaj£> ifljjjil dlft ^Jajj 

. JaaJ) A^aLaa!) ^J] AiLua*jfL Ajftfl*sJI AS^aJ) ^Jsaj Iftjjpluilj 


AJ 

/ 

LA 

V . 




i i(^ 



ITTTl 

In 


JjJail ,jl£ 111 ( AL^LM Jjla Jlaj 


'j j “^ ^ ^Ja^A • 

jjxuII AaO^o^a Ajjic. Aja^L <ja <jj£jj 
Aia^L jaJj j kIAjjxII jjjaj 
ALJaj ^Ja*j j c AaXaaJ! AjLujaJL 
. (j-a A^jlajj Aijlt 

: aL^Li >ua J- 

Jaj* ) — JjJ^i (ji AJa^LJl liL&u I^jj 

2 z> ** 

jai 



JjLsaj JjJail <jl£ ll] Lai ^ui 50 <-j AaIuiaJI AjIuj^II AJa^lj tiLa^A (jj^j ^15 <ja 

^ 70 JjIajj Jjlail ,jl£ ll] Lai t jI^aVI AJL-uia AJLu^Ai (Ja Ala^L JajlLuu Hill ^ 20 


) AcjIa ujlia^L JIajlLuAj Ala^Ldl <jjj t, fljiVi UoI& uaj AllaJI dlft 















































^*■**«'cUauu JjJalj ljIj jj' ,j^j jA : jUaj >4 -i- 

CjbjxJ! jj^uul Jtajfc jf ALuJI Ajjifr jjIjlaS 

.SjJLuail I4JU jjjxii J-mlLuu £)LaVI (j^aau 

. LjlJxa AjjiunaM jl sjAt^Jl A^Iula AjIujja i^a jUa) SjLc- jA 

: J^' 6* 



. At i'H j ^a ^lualA j- ^ ^jduLuul <jl£ IjI i j- ■■•^^ 

. (Jj^uLa jjfr ^jjiLujVI (jl£ Ij| : ^jjAa]) jv* 1\ 'S 
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Cjla ' »W; 9 jLaj 



jj j £y* liU^I AjJUJI J jV' -J- 


,(l^la c (jiajiJl l .luia IfrLii^b ^2 


JaJI 


AjjU]| dj laJa^ l j| Jjjfl jaij ji SjLc- jA Jj^fl jm*1\ S 

. oLulaII 


4a£La]| jjSj CLu^ 4_ulai) CjI^XulaII Jjjfl j^jjj c 3U£ jA j*aaJI 'f 


. (Jjj^Ua&ll jjj-iJ j^- 'jj t4i^< «i j ■ ; '~^ jA tiliUjJ' >u*J! ^ 


. 4 _uLujja. jj* <a] AoJajC ^JalLa JILuiSH ^ yull qj- 





: jM 


^jUa] : JjSfl ^ 

^jUal jua : ^ 





















. AjJjL JSljjj j* y 

.Jjil«a : £j\J\ jsjtzA\ S 

. Sfjl aa Aip^L j'*taJ ^slLa t Luzj Jl«j jLutlt: 4- 




j^aUxil 
. 4-aSj^l 

JJ 

JS jjJ jA U • 

^|j 


: JaJI 


6 

5 

4 

3 

2 

1 

jj-ajaJI 

bi&lt 

<^b 

S J$^ 

JUIujI 

*j£Ul 

*. <*X 

4lla 

♦ 

JJJ^' 

4-iAuuil 

** 

4_iLa^ 

** 

LJ>«U ^L» J 

tliAJ olxait 

*♦ 

uj'jj 

gJaLUi 

(J* 

dUjV) 

<£l£a.Vt 

jjj 

jissi 

.(JjIjjjlSI 

uj>«j £l* 

cP! •**•» 
AJaSLJI 

J^ 

cjUjxii 

JJ^I 























• 4 - 



. o^Lc4 JIaj |3U • 

. Ia^Ia J£ Aijlaj La • 
La^-La j£ AjLAuHi • 

: lM 


4JtmjaJI <Ja jl^ Jl*A ^ Ajkwj SjjSj JjSM J1 *a1) JIaj • 

dife (JauSjjj AijS Iaj ^ixui Jaaj JIaj djjJj cMaIula^ 

o-l-Sm^) jtsfri 

JIajj SjjJj 4 ISIaJL ^a*ajj 4_njLa. jam^ Sjj£j JSLutJI JIaj • 

. 4iii. Ajjj jLLujIj 4ij2 Jaa^I) ^kui Jaa. 


:1£2a 31 jAdli& Ajaauj 

•£*l> 

. aL^j-2 

• (J\s j'^-3 

•cr4^ j'-4“4 

(jjjL-ui 4 Jj£—5 

• ubi9^' 0* S)£>i _ 6 


0j£^l jAdUf’ Ajaamj 

: Ajlowijil 

(S^tt) o-U to-1 

Jja jl V*u til 3 

• ulwj^' 
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k--K 




























. *QLuil JIaaJ! JLuJI -J- 



<UpU) cjbbjj^l jjc- Lyiu^l h= 17.5 cm 4a>iJI i - l ^ £ ' )j) * 

? <L*jU]| (j^ajC- uu-aI ? oJji iS\\ 


: JaJI 

.(Jjjla Jjfl) 0^4-1)^ i)^ J«9> : ^ • 

: 4-aljAll j^(flU*J] • 

^!i-i 

(jiAfl )^-2 

. Aj]jla Sjfl]j -3 
. ji ru t4 6 ^aI _ 4 


H 



:n jjc- 


595-000 

17.5 


34 


: 9 4_ajUJ| (jJajC' 

2/i + # =64 -> # = 64 — 2fi = 29cm : ^fau 



















































































f \ 

iiA 

\___ J 


: 4Vuai 4 AJlui^aJI ^jl\ A^L^aII AjLou^J) £±a (1 



COMPRESSION 


"\\ 
TENSION 


pissa 


: _i 4 JLlu^I| Jjau • 
UU ,^\M t £ 4-ajljLa - 
. A Qjt 4»ajlAa 

CIJJZXA Ljliiju - 

(U^A\) SjjjAJI 4ilaU1 
. Jaa^I cji 


l^jd SjUxaII A^IuiaJI (j) * 

. «l u JI ^laLba (J& l^J ^J A ufc O ul&&<uu 

|j|— jjjS JLuu—U jij^a Jj-li-i o jjJaa ^-lu3j &j& (j£] j 

jIjaj CjLuilail 4-ua jxa JjJalia S-lila CjIulIaII tilD CijlS 

. jIajII j AjjLaII i-tl-vUi „ A \t 

Ului jjjj i-'laa^.-'U $ 4_aJl*_a 4jij£ ^ AAjjJa^]) 4_i]lLuiVI ^ 

4i£ LulLail 4_ajtL» ^lllLj ^jiuull Jj-la. 

^ a ,* j " A I Ala (2 

(JjiJA^aII LJijJfl &a lgilwu£t 4 jj£j jI^aVI AJUuia S^xa 

JpUa) Al£> 4-jlujjiJI laULajj ^Jjj JjIjS Iwi ^ Jjauj 

. oJA 

^UJalll £jjj(<La.iAil Jla-a ^J] Ig-ljAJj) $ LullaH Jj^aj Jj& 4Jlfi AjJC' fUjj 

jakail LUuajVI (se decompresser)<Juiij JL\ iSlyyaJI £>u$cjluJI 

. AuJI AJIa ^j}\ l^al& 


























Za.y..* 4JL 



: jUaV) <c^ A jla (3 
: Ua ^tilijla 


. AjLuu^il < < u/i (Jj 2 ^I^LutVI j! j>wi ^jj ; <irtlt ju^JI AajjIs • 

. Ajtui^it iiud juu d^LuuVi ji Jjijsil lui j»ii • dwiSt AijjJa • 

: (pre-tension) l&l <L^a 4- 



ji d^LuiSfl (jiajjju • 
I^Iujj li SjS J) 




SIa] Ujj^uj UjiVl 
. CjIpLuj^6) 

tPl <#■& w (iin SjS 

• %*¥' 
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: ^JfcUuiait AJtJU 












































.f- llill -ltail\ AjLjJa JIajlLuiI ^jj • 

.c-iiUIl u^l AIxum 4_uLujji j^UC’ Sj& JIaJJ o^* 4 ^ * 

. Jl^VI Jj^uLa CjUjIaII ^uaji 4_4jLLa ljI^Luu) j)j&j ‘ -iaj • 

9 - ]>*Sm Uufii J *rL5(o^> o* j' c>) &Ufi\ ji JjIj^i ^ • 

. CjUjIaII 



(post-tension) , ^Ui' a&M jJLjL =J- 




jl d^tu&l £uaj • 

. Aijlfr <_ujU 1 Jib JjIjSil 

4_lLujjijl t < U/1 • 

cP! UfoVb 

1 iLuiiH 

♦ 

ji l& • 

AJa^iljj Jjtj^ 

. £)„*;** ^ ^jluta 

j\ <£!%Jt\ • 

Lu .luJ) Sj5 <j«a Jjjj£i| 

J*** Ji <$*& 

J 4*Y' 











































































:jU-A^n 4 

hfjjt i-'l aa, n" (jj^j (jj (jjJ S^jjS ,_jj5 J^ajj MjjLujjAi ^lalLa (jLaj • 

AjU^VI JLojaI jfalldt LjLrtlai! umIu IgJLa&luili <—u* 

Jal | tJalLaif ^ a \4-.,,.J»1j<^ jVjail 4_ia£ • 

.^i LxJa Sjfl l$lou 4iL2a) t ^jbdl 4 aL^ 1 fclwyaJt 
1^-xialLa jJu^jj CjLujLuj^Ij oXo^Sfl jjjaJI cIjaaH JjISj ^ J&luu • 

. ALaxlubAif 4 _m£ jjSjj ^JUiLj 

. Ac-jjla Ajlflj AjjLajlaj Aj^iAIA JILujS Jjj 4_ulLa| • 


i la.,,. a CiVLaatluil (5 

( LiA^SMj jSUfSI • 

(4 i\ At II LjLuiLujVIj CjLuiLuuV l * 

( ‘-'1‘^-vtt sj\‘.,tt jj‘.,-vtt) &LlaU 4-uaj*-ail 4_u£il CjLulLJ' • 


( (jlijU Cj|;Ua^c <_gjj£ ujlf-lii. i- t l-v->aH £j)j (jj£l\ ^jjLLsJI 














Lj'V’ 'k"'9 jLaj 


: —4-jjIaj Aliujj— JgSM ’J- 


t Jj AjLujj^JL f liUSVI V bLai * 

V djjj£il CjU rti.vflJI jl ^ aVI 4 Q u ii a 4 _iL_ujaJ] J-Atluu bLai * 

? AIjjma 4Jluj^aJ] ^jL 111 ±£* Ha £%£& jLui HU bLaJ * 

? ^uJb jl ^ V^fI A ijj, u a 4_iL-uj^il 4JH ^2 MJjlaJI <_uj1jV1 (J^jlIud blaJ * 

: JaJt 


. A L& i a ,luJ| (jjAl 4_4jlLa • 

. i-ilaaifritt A^JsjC, jjSi ^LULjc \j&l SjjjS CjblHiV AjI ajJLa l^JV * 
, <L®^aJl -lie- Iwill (jh Al±> Hbl^Vl Jjjjlaj (j£-aj * 

.(Uutia) ( < ^ 1 ) <jH*j * 


: — / 4 ^ajjAj Jatuu— / 4 JlaH yull ^J- 

ljVHJ! <j^a 4JH j£ (R) J^aJI jjjIj tiljlui jA La • 

** 



Baton non arme Baton arme Baton praoontraint 

La poutre tendue se fissure L'armature d'aoiar s'oppose La poutre inferieure se decomprime 

sans etna ametee au:>: efforts da traction sous I'affet da la change R 



jjjLj Ci&j aJj-iuLai) 4-tIi* ul\ AHo1a1\ jbfrS h AJLui^aJLi 0 >xLa Sjfllj * 

.(R) 

















.luJl A-iIi*oil AliaU) ^ ^jlwuil ^Iaus SjA ^L.„ A ty *ULmj^L Sjfllj 

(R) AajU]| 

U^\ 2lU\«\ \ ^ LU^jV! Al\j \: jUaVIaI^^pJL SjaIj 

(R) 4 tj A-vH Jjjij ‘ 





02 . 

03. iaLuaJlj JUrfJ! 

11.iaiuull 

18. ^4-aiajVI 

32. iaxuuil f U^jVI 

51 . Z*Lma1\ *jly.gJt : t jm\ mUI» 

52 . a^1^1\ U^pJl 

59.L^ulf ±&\ 

66.Jaiyull JaliuuVI 

75 . mU)» 

76 . 

83.CjIaLulaII uLui^ki 

91. CjLutlail 

95 . 44dfra*il jUuoiVh 

96 . 4j$]jlSI ljLulLjJI 

107. CA ijUt 

128.j j < 

139. AJjauta 


{, 45 } 





























